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The use of Salt in Agriculture has hitherto been comparatively so limited, 
although its value has been admitted at all hands, that the Salt Chamber 
OF Commerce, charged with the Guardianship of this important trade in 
England, determined to set a prize of Fifty Pounds for the best, and Twenty 
Pounds for the second Essay, devoting themselves to ihe object of collecting 
the great authorities upon the use of Salt, and its chemical action, with 
plain directions for the farmer. 

The Committee appointed by the Chamber, consisting of nine qualified 
inembersi came unanimously to the resolution of awarding the first prize 
to Mr. Robert Falk, who has devoted an alliount of attentive research hitherto 
without parallel in treatises upon the same subject; whilst Dr. Phipson 
has written an admirable paper, chiefly devoting itself to the vast medicinal 
properties of Salt upon the animal constitution^ 

The Chamber present these two papers to the public in the hope that 
their object of familiarizing the use of this splendid, cheap and British ferti- 
lizer in the homesteads of Great Britain, will be attained; 

TH-E SALT CHAMBER OF COMMERCE* 
ifbltTkWick, May, 1863. 
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ROBERT FALK'S PRIZE ESSAY 

UPON 

THE USE OF SALT IN AGRICULTURE. 



The question of Salt as a Manure is by no means a new one. The ancient 
Hebrews already applied it 2000 years ago in Palestine (Q Kings ii. 21, and Luke 
xiv. 34), and so did that eminently agricultural people the Chinese and do still to this 
day ; nor were the old Romans, as Pliny tells us, behind them. In this country, 
already in the seventeenth century such men as Lord Bacon and Sir Hugh Piatt 
directed public attention to its good qualities. During the great war the heavy 
excise duty made its application to land impossible, but ever since its repeal trials 
have been made with it in different parts of Great Britain, In some districts 
its use has been continued, whilst in others, owing to a faulty application and an 
entire misunderstanding of the principles upon which salt acts in the soil, it has 
ceased to be applied. 

There is, even at the present day, no manure so simple in its constituents less 
understood and valued than salt. If it had been an article brought thousands of 
miles and at a very considerable cost, like Nitrate of Soda, its value would never 
have been doubted ; but the agricultural public has been dow in believing that a 
substance produced in this country to an unlimited extent and procured at 1-lOth to 
l-20th the cost of other manures could be really beneficial. Moreover there have 
been some reasons to justify these doubts ; though many intelligent farmers, by the 
judicious use of salt, have been able to improve* their crops both in quantity and 
quality, yet there have been instances where, from using too much at one time, or at 
the wrong season, or a quality unfit for agricultural purposes, contrary results have 
followed. Thus the use of salt, instead of its abuse, has been blamed. Farmers 
have also recollected the practice of destroying weeds in garden-walks by a heavy 
application of salt and have reasoned from this that salt must also injure corn and 
root crops, quite forgetting that any strong application of guano or other dear manures 
would do the same. Lastly, if the application of salt to the soil is so beneficial, as some 
of the experiments on the Continent show and as their men of science recommend 
its use, why, it is said, has it not been more extensively used in France and Germany. 
The answer to this is plain ; Salt would be used far more extensively in these coun- 
tries, if it was not for the heavy duty in the first and a Government monopoly in the 
latter, enhancing the price to about tenfold to what it is in England. Another 
objection to the use of salt with cereal and root crops and that too with the most 
intelligent class of farmers and landowners and even with men of science, was, that 
although they were free to admit, that salt given in certain quantities and at certain 
seasons of the year, was always followed upon well-cultivated lands by an increase of 
both grain and straw in cereal crops and of quantity in roots, far beyond the outlay, 
no scientific reason, no general law of nature could be assigned for it. They could 
understand why bones and bone ash through their phosphates of lime and guano 
through the same and its salts of ammonia, contributed to the nourishment of the 
plants and abundant crops, but they could assign no place to the chloride of sodium 
or common salt as a necessity to the development of vegetable life. Recent 
chemical discoveries, however, as to the power of absorption of all soils and the 
changes salt undergoes when it comes into contact with other important elements in 
the soil and its great power to set such free and available, have, given us new lights. 
We can now jgive a clear and undeniable reason why the use of salt must prove 
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THE USE OF SALT IN AGRICULTURE. 

beneficial to cy*eal crops, why after it the straw is stronger and whiter and the grain 
heavier and better. We know the cause now and can anticipate the efifect. AU the 
intelligent farmer has to do is to regulate the quantities of salt to the necessities of 
his soil and the ammonia, potash and phosphates in it, which must of course vary 
with the manures he uses and its previous state. We can and shall give him some 
general rules, but he will have to qualify them, as in the case of guano, by the state 
of his soil, the previous crops and the manures he has been using. 

Before entering upon the practical bearing of the question of the necessity of salt 
to vegetable life, it is incumbent upon us to see what is the food upon which eereal 
plants, roots and grasses thrive best, t. e. the conditions under which large crops are 
obtained. We shall then arrive at an entirely different view of the functions salt 
performs during their growth. We have till now considered, that the advantages of 
employing salt to land were — that it absorbed moisture from the atmosphere, that it 
retained such moisture in the soil, ^ that it destroyed weeds and vermin, that it made 
stubborn soils more easy to work and made the sour grass in meadows sweeter and 
liked by cattle, that it kept the rust from wheat, the fly from turnips and the blight 
from potatoes in some soils. All these things were pretty well known and established 
by the experience of the last forty years ; of it we shall give further proof in numerous 
iastances. But that salt performs with our cereal plants, roots, and grasses a part 
very much akin to what it does in the animal kingdom, that it helps our wheat, 
turnips, grasses, &c, to their necessary food has not till now been known generally 
and it will be one of the objects of this paper to establish this fact clearly. It is well 
known that with man and domestic animals, though not necessary for the formation 
of any organic parts, salt, or its chloride, performs one of the most essential functions ; 
without it digestion could not go on in the stomach, nor the absoi'ption of bilious 
secretions in the liver. We find, by analysis that the plant in its growth contains 
far more saline matter than when arriving at maturity and seed time,^ far more in 
leaves and stem than in seed, and that therefore the analysis of the ashes of the 
grain or leaves at maturity does not give us the extent to which salt is wanted by the 
plant during its growth. The conclusion, therefore, that salt performs in the economy 
of the cereal plants and grasses and in the soil, a part not unlike to its functions in 
animal life, though naturally in a different manner, is also justified by analogy. 
Returning to the question of the food of our cereal plants, roots and grasses, we have 
to divide such into those parts which the plant takes up by its leaves out of the 
atmosphere and by what is taken up byj:he roots and rootlets of the plants from the 
soil, be they original constituents or supplied by manure or absorbed by the soil from 
the atmosphere. We find then a proportion of the nitric acid or nitrogen and 
ammonia is supplied to the plant through the atmosphere, but that for its ciaef food 
the plant has to look through its roots to the soil. The analysis of the ashes of the 
plants giving us their constituents, we at once see what they requii-e as food for their 
proper sustenance and arriving at maturity. If not in the soil, we have to give a 
manure containing what the soil is deficient in. In a treatise upon the effects of salt, 
it is not our province to show what parts each of the constituents take in the growth of 
the plant, except when we find that salt is necessary to bring such into full action. 

^ Julius Sacha^ (Annals of Agriculture, I860,) found, in a series of experiments, that salt had that 
peculiar action upon the roots of cereal plants, that it retarded the ahsorptiou of water by the roots 
and thus kept the soil moist and secured the plant from want of water ; he found a plant in pure 
distilled water absorbing 175 parts in three days, whilst another plant of the same size, in water with 
half per cent, salt in it, only took up, during the same time, fifty-six parts. 

^ Bou3gingault*8t Strumpffs, Siaffel'Sy and Wolff's various experiments establish this point very 
clearly, for they found double and treble the quantity of alkali in them and this is another strong 
reason for top dressings in Spring whilst the application of salt, a few weeks before the seed is put 
into the ground, will prepare solved food for the time when the plant first strikes out its roots, upon 
the number of which the future strength of the plant is dependent and the more numerous and 
deeper they are, the better will the plants be able to stand against the frosts of winter and unfavourablo 
seasons. P, Bretichneider^s experiments (Journal of Practical Chemistry, vol. 76, page 196) lead to 
the same results, as well as F, Schulze*s analysis of the roots of wheat in their early stages of growth, 
ahowing no less than one-eighth of their weight to consist then of soda And chloride^ 



Digitized by VjOOQIC 
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Finding, from the analysis of the ashes of all our cereal plants, roots and grasses, 
that silicic, carbonic, phosphoric and sulphuric acid, potash, iron, lime, magnesia, 
ammonia, chloride of sodium (common salt) are necessary elements for their growth, 
and that, though the carbonic acid and part of the ammonia may be got out of the 
atmosphere and rain water, the other must be had out of the soil ; we observe a vast 
difference of what each species of plant requires of these elements. Whilst the cereal 
plants, such as wheat, barley and oats, as also flax and most of the natural grasses 
require a preponderance of silicic and phosphoric acid, the root crops — turnips, 
mangolds and carrots take an uncommon proportion of potash and chloride of sodium 
(salt) and but little siUca. ' Here we have at once explained by theory why cereal 
and root crops can follow each other without exhausting the soil, as they do not take . 
out the same elements. We then come to the power several cultivated roots seem 
to have* of substituting chloride of sodium for potash, if they cannot find the latter in 
the soil, a thing of no little consideration in practice, when the enormous difference in 
price of the two substances is considered. 

In giving (see Appendix, p 19,) herewith an analysis of the ashes of the chief 
cultivated cereal plants, roots and grasses, showing how many parts of soda and 
chloride (the two constituents of common salt) each contain in 100 parts of their ashes, 
we have at once the measure of the extent salt enters* as a direct element of food to 
plants, it providing both soda and chloride of sodium and probably also the chloride 
of the chloride of potash. 

But the direct nourishment salt thus affords to plants and roots is only a very 
small part of the good it performs in the economy of our cereal plants and roots. By 
far the most important part, and the one little knovm of generally even now, and 
never dreamt of twenty years ago, is its indirect action on the chief agents of vegetable 
life in the soil. By a beautiful law of providence we find there is a power in nearly 
all soils and particularly in those containing loam and clay, to absorb from either the 
air of the atmosphere, the rain water, or any manure we may put into the earth, the 
most valuable elements for the nourishment of plants, such as ammonia, potash, 
phosphoric acid and silicic acid and keep such fixed in the soil till wanted for the use 
of the plants. Thus neither the simple or carbonic acid water of even the heaviest ' 
continuing rains carry of any considerable portion of such ingredients. It is also to 
be remarked that the better tilled the soil, the more drained the land, giving free 
access to both air and water, by having a greater surface exposed to the action of this 
law, the greater will be the power of absorption of the soil. Having stated this now 
well established law, it will be asked what has salt to do with this ? To this we shall 

^ We have even advanced so far in scientific research, that we know which of these elements are 
necessary to bring a plant not merely into bloom, but to healthy seed bearing ; in a series of more 
than 100 trials, that eminent volunteer to agricultural chemistry, the Prince of Salm Horstmoar 
found : That as to wheat and barley the presence of soda, in either soil or manure, was a necessary 
condition to their getting into bloom and seed, whilst with oats, though without soda, they would get 
into ear and bloom, they woidd not bear seed ; and he also' found that when tho soda came into the 
soil in the shape of common salt, it increased both the strength of the plant and the quantity of wheat, 
barley and oats. (See Annals of Chemistrv, vols. 54, 61, 64.) • 

* See the writings of F«7/c, Porycn, Forchammer, Prince Salm Horttmar, and Dr, TFm. Mayer, 
for the question is as yet an open one. In a paper published by Levi Bartlett^ Albany, U.S., in 
August, 1862, upon the alkaline soils of California, he attributes the wonderful fertility of the soils 
of that state to the presence of potash and soda in the soil, the produce of decaying rocks, though the 
two are often to that excess in the soil as to require artificial means to reduce that excess to bear 
crops. In like manner, the famous black earth of Bussia, as well as the fertile slick of the umber 
contains, as analysis shows, a very large proportion of soda and chloride. 

* The common salt does not enter the plant as a watery solution, but only after having formed 
other chemical combinations in the soil with the ct^rbonates of ammonia, potash, lime &c., when new 
substances are formed and it is taken up by the plant as a carbonate of soda ; whilst its chloride joins 
the ammonia, potash, lime, magnesia, &c. and is taken up by the plant as such, or remains in the 
soil till wanted and being now far less soluble, but yet exerting a very beneficial effect. Branded 
found that these chlorides of lime and magnesia, retained during six davs in 100 parts 125 parts 
of moisture from the atmosphere. Dr. Peters in examining the action of tnese chlorides, came also 
to the same conclusion as to their importance to vegetation and he points out further how another 
product of salt in the soil, carbonate of soda, assists in making available the so called humus which 
raia water would dissolve. 
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come presently, showing the action of another chemical law upon which the. great 
efficiency of salt in the culture of cereals, roots and grasses rests, namely: *'when 
common salt, through th$ medium of rain water or otlierwiae, com£i in contact with th$ 
earthy bases of ammonia, pJiosphoric and sUlcio acids, potash, magnesia dc, either 
originally in the soil, or carried into it through the rain water or manures, it sets the said 
ammonia, phosphoric, and silicic acids, potash dc, free and makes them at once available 
for the nourishment of the growing plants" We find firom well authenticated experi- 
ments,* that the effect even of a weak solution of common salt in solving earthy 
phosphates <fec. in the soil to he twenty times that of rain water and neither cai*honic 
acid, water, or any other solvent, hears a comparison to it. ' Hence the great importance 
of bringing salt into the soil to solve or bring into action the dormant fertilizing powers of 
soil and manures, for larger crops udll inevitably follow its proper application. 

We have thus the clear logic and scientific explanation of the extraordinary results 
which have followed the judicious use of salt, either with other manures or hy itself, as 
shown hy the long practice of such eminent practical agriculturalists as Aldermau 
Mechi and many others and the numerous experimental crops grown hoth in this 
country and on the Continent hereafter referred to. All confirm fliat to be right in 
practice, what so many eminent men have pronounced to be right in theory and the 
British Farmer can only regret that he has hitherto deprived himself of the use of a 
substance so fertilising in its effects, which he could have had in any quantity he wanted 
for a mere nothing. The practical directions based upon both theory and practice he will 

' One cwt. of salt diluted in 10,000 gallons of water will dissolve seven pounds of phosphate of 
lime, eight pounds phosphate of magnesia and thirteen pounds phosphate of magnesia and ammonia, 
in fact as much as 700 gallons of pure carbonic acid diluted in 10,000 gallons of water would do. The - 
chief action of humus or organic remains in the soil is the generation of carbonic acid to bring into 
play the earthy phosphates so difficult of solution. Salt does this more effectually, and distributes 
them also solved more equally over the soil ready for the plant. Knowing how necessary phosphoric 
acid and magnesia are for our cereal plants, this action of salt can hardly be rated sufficiently high 
enough and quite accounts for the^ extraordinary effect of salt upon land, having quantities of un- 
soluUe phosphates and the great increase in crops when salt is added to guano and bone manures. 
The common observation that when salt is lised the plant shows a much darker green and has a much 
'stronger appearance is thus fairly accounted for. J)r, Eichhorn in treating like quantities of soils, the 
one with distilled water and the other with water containing l^ per cent of salt, found such to solve 
the following quantities per acre calculated upon one foot depth : — 

Pure distilled water. Water containing j^ per cent of salt. 

843 lbs. Organic substances 635 lbs. Organic substances 



224 „ 


Lime 


201 „ 


Potash 


175 „ 


Sulphuric acid 


108 „ 


Carbonic acid and iron 


84 ;, 


Silicic acid 


74 „ 


Soda 


67 „ 


Magnesia 


54 „ 


Phosphoric acid 


15 „ 


Ammonia 



472 „ 


Lime 


256 „ 


Potash 


195 ;; 


Sulphuric acid 


60 „ 


Carbonic acid and iron 


79 „ 


Silicic acid 


S97 „ 


Soda 


123 „ 


Magnesia 


40 „ 


Phosphoric acid 


18 ,. 


Ammonia 



1345 lbs. 2475 lbs. 

So that the salt salution solved nearly double the weight of substances constituting the food of cereal 
plants in the soil. 

7 Common salt consists of two-thirds parts of chloride to one-third of soda, and as in chemistry 
the great solving powers of chloride are so well known, we may attribute a considerable part of the 
efficiency of salt to that subtle stimulant; but still the soda has also its part. Doctor T, von Gohren 
(Saxon Agricultural Society's Records, J 862,) found in a series of trials, that in nitrate of soda it was 
not the nitric acid (ammonia) alone which gave the beneficial results of that manure, but also its 
other constituent soda, for nitric acid alone gave one third less in the crops than nitrate of soda. In 
tbe trials of Bretschneider (Silsian Central Agricultural Union, I860,) with nitrates, ammonia, &c., 
he also found that their fertilizing effects in the soil arose, not only from their direct action on the 
plant, but also from their being solvents of the phosphates, which salt effects at so much less cost. 
There is as that clever French farmer, philosopher and chemist BousingauU observes much darkness 
still prevailing as to the exact way in which the elements of salt act in the soil and in the plants, he 
found in his numerous experiments the soda generally fixed to organic acids and the ehloride by no 
means in its right proportions; he enumerates the benefits of salt: setting free in soils fbll of humus the 
ammonia ; of forming in chalky land, with the carbonic acid of the atmosphere a carbonate of soda 
taken up by the plants andjicting in all soils with the water upon the silicates *and the phosphates 
and sulphates of organic matters, as well as turning their carbon into carbonic acid. This will 

^ut for the beneficial effects of the mixtures of salt and lime, salt and soot, and salt and saltpetrt. 
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THB USB OF SALT IN AGBIOULTUBE. 9 

find further on. There is another great advantage connected with the nae of salt for all 
cereal crops liable to be laid by wind or rain when approaching maturity and its 
application either as a top dressing or mixed with other manures will effectually pre- 
vent it. It is well known that in wheat, barley and oats and some of the natural 
grasses, the formation and strength of the stem of the plant is chieQy dependent on 
the quantity of silica in the soil, or rather the solving of its compounds the silicates 
of potash, ammonia <&c. Now it appears that there is a chemical power in the common 
salt, not shared by any other ingredient in the soil, to separate the silica, forming 
new bases and to carry it in conjunction wth ammonia abundantly in the plant for 
the formation of a strong stem.^ Here again experience shows us the truth of the 
scientific theory, for Alderman Mechi as well as many other continental authorities 
using salt freely both by itself and mixed with manures have, whilst their neighbours 
crops are laid, fields of wheat standing perfectly erect with a straw heavier and whiter 
than usual and not only that, but crops larger in amount of bushels per acre and 
heavier in weight of grain than any. Facts are stubborn things when supported by 
theory and practice. Having thus stated the principles upon tvhich salt acts in the 
soil, we come now to the practical part. The application of salt to different crops 
being followed by different results, the trials made and experiences gained upon each 
have been classed together and will speak for themselves and we shall moreover in 
conclusion give in a tabular form* a short recapitulation of the recommendations 
drawn from them and other sources, prefacing them however by the following general 
remarks.* 

^ There is in this fln explanation of the curious fac^ revealed by the important experiments of 
Messrs. Lowes and Gilbert, that in the growth of wheat much more ammonia is remoTed from the soil 
than is found in the crop in the shape of albuminous matter, that to produce one bushel of wheat 
containing about one pound of nitrogen, four to five pounds of nitrogen as ammonia are wanted. H, 
JRicKhorn's trials QPoppelsdorff, 1859,) show salt to open speedly the silicates so necessary to cereal 
plants, whilst neither the rain water nor the carbonic acid water of the soil would furnish them with 
a sufficient quantity of available silica. Stockhardt found in 100 parts of feldspar (one of the principal 
lources of silica and potash in the soil) sixty -three and a-haif parts of silica to seven and a-half 
of potash, and as we know that one equivalent potasH liberates one equivalent silica, whilst in the 
straw of wheat, oats, rye, &c. we find for ten equivalents silica, one or at the most two of potash : 
the importance of salt to the soil for the formation of a strong stem in wheat, barley, oats &c. is 
manifest. With reference to crops requiring a large quantity of potash, Dr, Peters Tharand found that 
Eain Water did not solve a sufficient quantity in the soil for the purpose of a large crop, but when 
he applied a solution of salt the case was quite different and his experiments were continued by Dr. 
Wunder Chemnitz, (Leipsic, 1862,) with other important mineral elements of the soil and he came to 
the same conclusion as to the insufficiency of pure Rain Water for solving them for large crops and 
the necessity of either salt or ammonia for it ; Peters also found that a soil containing both potash and 
ammonia, when treated with a weak solution of water and salt, yielded 1 14 parts of potash and thirty 
parts ammonia, whilst pure water only gave forty-three parts potash and two parts ammonia. 

• It will not be out of place here to give the opinions of several eminent agriculturalists upon the 
use of salt, and we commence with Alderman Mechi, Tiptree Hall, who has arrived at the following 
conclusions : that salt decomposes very rapidly any inert or vegetable matter without injury to grow- 
ing vegetation, that it forwards the crops on drained lands, but is not suitable for heavy undrained ; 
that it attracts and retains moisture, that it renders the soil less liable to be frozen, that salt and water 
are destructive to wire worms and slugs and other vermin, that salt bleaches the straw of cereals, that 
the increase of weight and quality is more observable in the grain than in the straw although the latter 
is very solid, that salt is one of our most valuable but neglected Alkalies and by far the cheapest and 
that the value of salt can hardly be sufficiently appreciated on bog or other inert matters when drained. 
John Wilson of Aston, Claverly, has used salt for many years with great benefit on all his light lands 
and has, in ten years, h3' the use of salt and bones improved land for turnips and barley that was not 
thought worth cultivating before. British Alkali Company state that salt may invariably be used 
with great advantage upon light and loamy soils at from three to ten cwt. per acre, quantity increasing 
with the lightness of soils. Staffitrdshire Farmer found one ton of salt with twenty loads of refuse 
earth and three cwt.of lime to go further than four tons of lime without salt. Girardin, Professor of 
Agriculture, Paris, and author of the Treatise upon the use of Salt in Agriculture, strongly recom* 
mends the use of salt except upon arid sandy soils, and points out the benefits accompanying its 
use. Dr. H. Geubel, author of a work upon lime and Salt in Agriculture dwells forcibly upon the 
advantages of the use of both in Agriculture. Dr. Revning, Official Superintendent of the different 
Poyal Saxon Agricultural Societies sums up in his last report the advantages which have arisen from 
the use of salt at their different St itions in the Kingdom of Saxony, but warns against using it with 
the seed or immediatelv after on the tender young plant, but recommends its use before seed time or in 
the manure. Henry Wallston also recommends in a treatise upon the Good Effects of Salt, to allow 
time for its decomposition, so that the seed of young shoots do not come in contact with it. 
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Salt shotdd never be applied with the seed}^ 

In cold, heavy, wet, undrained land salt cannot act by itself, nar in sterile land^ and it 
is only in conjunction with otfunr manures that it may do some good in such unprofitable 
land. 

Salt applied with lime will always assist the efficacy of the latter, 

Thfi application of salt upon the breakitig up of land, and then afterwards top dressing 
in small quantities at different times will be found the most beneficial and economical way, 
and it will also get wire worms, slugs, dc. out of the land,^^ 

Salt applied to compost and manures tvill always repay itself many fold. ^ 

«oThe Chloride in weak solutions has, as Vonhausen ascertained in 1858 in different experiments, 
the power of forwarding germination ; he found that whilst wheat moistened with pure water only 
germinated in sixty hours, the same grains would germinate in weak solutions of Chloride in thirty 
hours; the injurious effect of salt upon seed must therefore he due to its other element, Soda, when 
coming in direct contact with the seed, which should he avoided in its concentrated form. 

11 There are many authorities upon this subject, Professor Way says a copious use of salt (and 
stimulating manures) is the best defence the farmer can have against wire worm and fly. 
Pabst AgricuUural Union: Vermin hurtful to plants is always kept from them by salt. — Dr. Geubel: 
Vermin feel the effect of salt more in their early state of existence, hence the use of early spring top 
dressings of salt ; put a small grain of salt near any snail and it will retire, leaving a white slime. 
Sprengel: Salt either applied to land or in weak solutions to seed will drive away vermin. — Alderman 
Mechi : If you are troubled with wire worms never sow your com without rape dust, 4cwt. per acre, and 
use a little wit with it. — James Wallinton found salt eight cwt per acre an excellent remedy against wire 
worm and small g^een worms.— JbAn Curtis : Vermin is killed by salt in land ; put a worm in a tea- 
cup with a little salt water and you will soon see the effect of it. — Richard Smith : Ourland being 
much infested by wire worms and slugs we have been using salt and ashes with good effect —TFiV/iam 
Beardsley has since twelve years applied a top dressing of salt to all white crops in April or May, 
sowing ffrst broadcast after sunset three to four cwt. per acre when the slugs come out, and repeat it in 
three weeks if required : when plants look sickly with yellow leaves it is a sign that wire worm and 
slugs are at them ; found this remedy always to answer. — /?. J?. Kinglassie was much troubled with 
cob worms and grubs till he applied two to three cwt. of salt per acre, since when not one has been 
found. — Outhwaite : Salt applied during Autumn and Winter destroyed grubs with us independent of 
improving our wheaU-^Hemy Butler .••When in Spring slugs attack the crops, one cwt. of salt with six 
bushels of ashes sown broadcast will be found very beneficial. — Henry Lennox Bigger: When I first 
applied salt it was to grass land where I had sown it before ploughing ; when I looked under the sods 
shortly after I found the salt melted, but instead of it slugs, snails, worms, clocks and every insect our 
climate is liable to lying dead. I have now for twenty years continued my practice with excellent 
effect and use now ten cwt. per acre regularly. If you will see the effect of salt upon vermin, 
sprinkle when you pull up your cabbage stalks a few handsful of salt upon the bed and jou. will observe 
that the snails, slugs, &c. have dragged white lines after them and at the end of each line you will find a 
dead insect. — Staffordshire Farmer: When wire worms and slugs are in the land salt it in January 
and February ; no farmer should carry his manure on the land without salting it, as all farm yard 
dung is infested by worms, grubs, maggots and myriads of vermin, and at seed time these parasites 
are carried out to feed upon the seed and young plants, whilst if he applies salt before the 
dung, they would not only be killed but being dead, they would afford nourishment to the young phuits. 
Monmouthshire Farmer uses lime and salt mixed to kill wire worm and insects. 

1' We may as well state here whal theory and practice says upon the subject : Professor Way, 
Royal Agricultural Sociely: Salt may with advantage be applied in large quantities ; it will suspend 
fermentation, but in small ones assist it ; it makes the ammonia less volatile and destroys the seeds of 
weeds and vermin, which but too often get on the land with the manure. When the salt is properly 
mixed with the manure, it is in far too diluted a state to do any harm to seed. — Giardin, Professor 
of Agriculture^ Paris : The use of salt with manure is very beneficial, a mixture of marl or chalk 
with salt biding allowed to lay damp during winter and put on land at the rate of 10 cwt. per acre 
gives an excellent manure. — Dr. Strumpff, P/actical Chemistry: Salt put in the dung heap, in small 
doses often will most materially assist the fermentation ; too much at a time will stop it. Noxious 
weeds, well sprinkled over witli salt and often turned, will make a first-rate manure.— Z>r. Stock- 
hardly Professor of Agriculture : Salt stops too quick rotting of dung ; there is too much organio 
matter in stable dung in proportion to alkaline ; hence the great importance of adding salt, as the great 
principle in agriculture is to keep up an equilibrium in the soij, to have the dung containing as 
much as possible all the component parts of food, flesh, blood or plants, for the ashes of all of them 
consist very nearly of the same elements.— -4/</er»ui» Afechij in his " How to farm profitably," 
(London, lb61,) applies salt brought in by the cart load and spread with the shovel very liberally to 
yard and tanks and the crops grown with it are perfectly healthy ; he salted the manure in his yard 
and found that it sweetened it; he supposed it fixed the ammonia. It was a singular fact, that 
whilst salt tended to preserve animal substances, it on the contrary rapidly decomposed vegetable 
matters. It was a cheap alkali of native production, costing only 20s. per ton, whilst all other 
alkalies were nearly eight times as dear ; any weeds collected are placed in heaps and rapidly decom- 
pose with salt.— 7<)An WiUonf Aston, Claverly : We are much subject to scutch and to make the best of 
it I drftw it in h^ftps in Autumn, salt it w«ll in Winter, turning and mixing it, add old yard nutnure, 
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The mixing oj all manures eotUaining eUher phoephates, potiasfi or animania vdih 
an eqtud weight of salt, can only tend to make such manures more effective. 

Bepeated top-dressings in Spring, in small qtiantities, are far more preferable to Jieamf 
ones at one tims. 

Where in the neighbourhood of the sea arable land and meadows are not 
separated by hills less salt may be used, for the heavy gales will carry the fine spray 
a considerable distance inland and in this way a considerable quantity of salt gets 
into the land ; this is in fact the reason why the so-called salt marshes are such fine 
feeding ground. 

In the special remarks upon the different crops and the tabular statem^ent, will be 
found the quantities they require ; as a general rule for all lands, Dr. Ziel, professor 
of Agriculture, recommends half an ounce per square foot (43,920 cd feet per im- 
perial acre equal to 12J cwt.), but we can hardly recommend the layiug down a 
general principle for all crops and all soils, which had better be left to the circum- 
stances of each individual case. It will probably be thought, upon comparing the 
analysis of the different plants and the quantities used in the trials and recommended 
to be used, that a much smaller quantity of salt would not only be sufficient but 
more safe, fi*om the fact of salt in strong solutions being hurtful to vegetation ; but 
so are, and in a ^ill greater degree, the concentrated solutions of ammonia, iron, and 
other substances needed by vegetation, whilst 1500 of pure ammonia injures already 
the fine rootlets ^of our cereal plants, it is only> according to Dr. Geubel, when salt 
solutions in the soil are iJo parts that they become hurtful to plants, whilst at ^o parts 
they still benefit the land. Plants can only take up their food in the most diluted 
manner, and then only if within the influence of the suction of tlieir rootlets, say 
half to one inch ; at any other distance it is of no avail to them. Then, though we 

puttiBg again some salt on the surface; so it remains till I want it, turning if, however, some three weeks 
before over again ; it makes a most excellent manure for turnips.^ I al- put salt inheaps of other vegetable 
compost for rough grass Ismd.-^Henry Dixon^ Witham, collects all weeds and other vegetable matter 
in a convenient place in the yard ; has the mass forked over in Autumn and freely mixed with salt 
and wetted with tank liquor ; leaves the mass in this state till the following season and &und this 
mixture one of the most efficient manures. He does the some also with the collected mud, scouriogs, 
marls &c., giving them the benefit of a year's exposure to sun, frost and rain, after which puts it to 
the dung of the cattle yard, lets it heat for ten or fourteen days, then mixes it well and sprinkles it 
with six to eight cwt. of salt to 100 cubic yards of the mass; covers it with six to eight inches burnt 
earth and leaves it thus till wanted, stirring it up only a second time shortly before application.- «- 
F, Kuhlmafm, Professor of Chemistry and member of the French Institute, considers the safest way 
of employing salt to land through the dung, for then the waste of salt by rain is not so great as 
putting it direct on the land. — luenry Butler, Merstham, found an admixture of salt to strengthen 
the manure considerably and sprinkles it over his farm yard manure twice a week ; salts about the 
thickness of barley sowing by which all the small seed of weeds and animalculse are destroyed, 
which otherwise are carried on the fields with the manure. Collects all the weeds from banks and 
ditches and throws them before the pig styes, and being daily sprinkled with salt gets of it a stronger 
manure than stable dung.— J. Matthews, Park Hall : No farm yard should be without salt ; always 
adds it to his composts with the best result^. — T, Btachwood^ Fifeshire, found salt necessary to bring 
his composts to a perfect state of fermentation ; a part left without it gave a much inferior crop ; puts 
per imperial acre to every 18 loads of moss, cwt. of salt and 6 loads or tons of fresh farm yard 
dung, the salt in layers through the moss and lets it then lay for five weeks, when all is well turned 
and mixed together; he has also used instead of the moss dyke and ditch sides with the same 
excellent result.— CAesAire Farmer: The temperature of compost heaps should never be allowed to 
go beyond 90 Fahrenheit (Sir Humphrey Davy) ; with ordinary manure 6 per cent, salt might be 
sufficient, but guano, night*8oil, bones should have at least 2d per cent, to it, soot double.— 
Hampshire Farmer found salt mixed with the dung heaps destroys the eggs of insects and slugs 
harboured in th<im and kills the seed of weeds, which get otherwise on the land with the dung cart, 
prevents fire fang and makes the heaps retain tho moisture ; besides the salt is a manure to the crops. 
— H. E. Folk, Meadowbank, Winsford, (at Over Agricultural Meeting of 1862) he had a covered 
manure shed and occasionally caused the hose from his brine cistern to be directed on it. Others 
might not have brine upon the spot like him, but the application of salt to their manure heaps would 
amount to the same thing. In his manure shed they could not perceive any offensive smell whatever, 
the ammonia being fixed by the salt; to every cwt. of guano they should add 1 cwt. of salt, which 
would prevent the guano being volatized. Some of them might have seen the roots he had exhibited 
at the show yard (6 weighing 100 lbs.) He grew between 50 and 60 aeres last year, and this year 
he had about 60 acres and they looked extremely well; that he itttributes to the mixture of salt with 
his miuaure. 
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put a certain quantity of salt upon oui* land, we must make a very great deduction 
for waste. Salt, being a substance so very soluble in rain water, a very great pro- 
portion of it, as well as of many other manures, for which the soil does not exercise 
that strong power of absorption as for ammonia, phosphoric acid and potash, is 
carried away with the rain water into the subsoil and what is still worse off the land 
altogether by the drains ; and the better cultivated the land, the more does this take 
place.^' Taking it for granted, that upon an acre there falls in the course of a year 
about 6,000,000 pounds of water and of that half for the period of vegetation would 
act upon the salt we put on the land, say 10 cwt. or about 1200 lbs., we arrive at a 
solution of only 25oo» oven if all the salt remained in the ground or did not form in the 
soil other combiuations with other elements, being thus withdrawn as salt. When 
salt. has changed its bases its action ceases and new quantities have to be given to 
create again the same effect ; hence the value of numerous top dressings, which 
particularly in dry seasons will soon show themselves by retaining the moisture in 
the ground and prevent the leaves from assuming that sickly yellow appearance, 
which analysis has shewn us arises from their containing no saline matter. 

It is from this view of the great solubility of salt by rain water, that we cannot 
impress too strongly the frequent use of it in small quantities, so that it may form 
new combinations in the soil, not so soluble and in like manner its* use in compost 
and the farm yard, where its elements will combine with others in the dung, forming 
new ones eminently useful to vegetation and not quite so soluble. 

With these general remarks and the (Appendix, page 20 to page 29) observations 
upon each individual species of cereal plant, roots &c., the writer believes he has 
fairly exhausted the subject and laid bare all that science and practice have brought 
to the light of day in the last 20 years. 

In entering upon the second branch of our enquiry, "the beneficial effects Salt 
produces upon our domestic animals,'' there will be far less difference of opinion than 
with reference to its application to land and any one the least sceptic as to the positive 
necessity of salt to animal life, will soon arrive at a different conclusion by abstaining 
only a few days from the use of salt, not only in its direct form, but in the numerous 
indirect ways it is taken in food and drink. A healthy action of the organs of animal 
life cannot exist without some salt being introduced into the system, whilst the proper 
quantities will tend to keep all functions of the body in a healthy state. In the 
human frame, there is in the blood in its fluid normal state nearly ^ per cent, of 
common salt (in the ashes of the blood not less than 67^^ per cent.) and it is a 
curious fact, that, whether a person takes more or less salt, this per centage of salt 
will not vary in the blood, but be added or taken from other parts of the frame, in all 
of which there is salt present, shewing thus clearly that the blood must retain this per 
centage. In the human bile there is more than \ per cent, common salt in its fluid 
state (34 per cent, in the ashes), in the human slime \ per cent. (70 per cent, in the 
ashes), in the saliva J per cent. (62 per cent, in the ashes), in the urine 3 per cent. 

1* The experiments of Professor Way upon drainage water, and etUI more so, the so-called 
Lysimeter trials carried on by Urs* JFiraas and Zoliner, during a number of years from 1857 to 1861, 
near Munich, upon all kinds of soils, manured and unmanured, with and without crops, have put this 
beyond nil doubt ; the startling fact came out, that in twelve months the rain water passing through 
the soil took with it into the subsoil and drains, in a square foot from 4| grains in unmanured to 20 
grains in a highly manured soil, of which more than | salts of soda and potash, in fact, more than went 
off the land in the crop ( Vide Royal Agricultural Society of Bavaria's Transactions, 3 vol, 1861). We 
learn from these very Lysimeter trials made upon manured land that when a Bavarian acre was ma- 
nured with 8 cwt. of salt, no less than 6 cwt. of it were found to have gone into the subsoil and drains, 
and thus less than half the salt given to the land could only exei^pise any action on the growing crop. 
In another instance with ahout ii,000,000 lbs. of watei going through an acre from April to October, 
there went off the land into drains 1 J cwt. of the elements of salt, say chloride and soda in a field 
without a crop and very little less in a cropped one, for neither chloride, nor sulphuric or nitric acid 
are absorbed at once by the soil and retained. How much even a few days heavy rain will take out 
of the soil we see from l^/son's experiments (Philosophical Transactions, '3rd series, 30), who 
found in 18 pounds of rain water from a field dunged with guano after heavy rains 2.60 grains of salt, 
and 7.80 organic matter, against 1.80 and 8.40, only three days before in the same quantity of water 
coming from the same field. There is always a loss going on increased or doubled by heavy rains. 
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(23 per cent, in the ashes) and the gastric juice of the stomach contains as its most 
essential part free chloride of sodium. With all our domestic animals their Uood 
and other juices contain at the least an equal proportion of salt and the older the 
animal the more salt in its blood. In its fluid state there is in the blood of the horse 
1^ (in the ashes 67 per cent.) Goat and Sheep jft, Pig and Ox ^, Fowl i^, Goose ^ per 
cent, of common ssdt ; and as from it functions the blood constantlj changes, it is 
necessary, if the animals are to remain healthy, to supply them, either in the food or 
direct, the necessary quantity of salt to keep the blood and juices in their proper state. 
Without the control of man and being able to roam over large tracts of country, the 
wild animals find no difficulty in satisfying this necessity ; their never-failing instinct 
tells them where to look for the springs of water containing more than the ordinary 
quantity of salt or for those plants with large proportions of salt in their juices or 
construction. We find in the South American pampas the wild horses, catde and 
sheep travelling regularly many a weary mile to their favourite salt licks and so do 
the buffaloes and deer of the North American prairies. But with our domestic 
animals the case is very different ; we keep them in either well enclosed fields or tied 
up in stalls and they must take such food as they find there or is given to them, 
whether it contains the saline parts so necessary to their well-doing or not ; and in 
some measure we increase the evil in stall-feeding by drawing out in warm water 
some of the saline matters of the food. There is no question that many diseases 
our horses, cattle and sheep are liable to would be prevented if the animal had 
free access to salt and where it has been given regularly, the beneficial effects have 
soon shewn themselves. In the cellular tissues of the body, in which the flesh and 
fat is formed, as well as in the albumen, there is also constantly salt present in large 
quantities, showing its necessity for the production of both meat and fat in animals. 
The salt acts as a digester by increasing the saliva and the animals drinking water 
with it freely (perhaps one-third more), this additional water helps veiy much to 
dissolve and assimilate those parts of the food, which would otherwise pass off undi- 
gested and carries off the noxious humours, which shew themselves in skin diseases. 
A regular feeding with salt will also very much increase the quality of the urine 
voided by cattle.^* Cattle, Horses, Sheep and Pigs are able to digest and thrive on 
food that would otherwise prove exceedingly injurious to them, such as mouldy hay 
or damaged com &c., if mixed with salt and we can see no better proof of this than 
when their instinct tells them to prefer the coarse salted grass to fine sweet herbage 
without it. That under such circumstances, which are moreover pretty well known 
to every farmer, the use of salt in feeding has not been a general one all over Great 
Britain and is at present rather the exception than the rule, we can only account for 
by what we frequently find to be the case r— that we value least what we can obtain 
with little trouble and expense. Either rock salt or white salt, such as is most 
desii-able for the feeding of cattle, horses and sheep, being now obtainable even in 
in remote parts of Great Britain, at about Is. the cwt. or 20s. the ton tlie 
expense is a mere trifle, considering the importance of keeping the Stock in first-rate 
condition. 

On the Continent of Europe, notwithstanding the high price of salt caused by a 
Government monopoly or a high duty, the use of salt for animals is far greater and 
rapidly increasing, as its beneficial effects have become more known." There is 

** Barrel made ezpeiiments of feeding e^eep with and without salt, weighing minutely the 
excrements and found that whilst the sheep received salt their urine was not only more, but contained 
much more ammonia than without salt. 

i^In Prussia there was used for feeding animala 180,000 cwt. of salt in 1853; three times as 
much in 1843; and so rapidly has the consumption been increasing there, Uiat it has again 
nearly trebled since 1853; and taking an eqaal consumption for the rest of Germany, Switzerland, 
Austria and France, there will be consumed at this moment, 1863, little short of 100,000 tons or 
2,000,000 cwts. annually hy cattle, horses, sheep, pigs &c. in these countries. This, however, with 
another 10,000 tons which may be consumed by British cattle, sheep &c. is hut a very small fraction 
of tho general consumption of salt in Europe for all purposes, which according to a late statistical 
return (Stohmann's Annals, 1860) amounted in all Europe then to no less than 2,600,000 tons, or 
50,000,000 owta. of which 2,200,000 consumed by animals, are less than a twentieth part of tho 
whole consumption. 
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hai*dly a well-m&uaged estate now in Gemany, yrkere a small quantity of sah is not 
added to the food of cattle or sheep, or where ihey are not allowed to lipk lumpsr of 
rook salt as their instincts ijell them ; and in most of the states of Germany a reduced 
price has lately been fixed by GoTemment for what salt is consumed by animals^ in 
consideration of its national consequences. In France also the Government was so 
alive to the importance of the subject, that not many years ago they issued a commis- 
sion of practical and scientific people to investigate the whole subject and their 
rq>ort speaks in the strongest terms as to tlie necessity of giving salt to animals" with 
their food and they recommend a reduced duty on the following scale daily : 

60 grammes for a working ox or. milch cow equal to 2 English ounces. 
80 to 160 „ for fattening stall fed oxen „ 5^ to ^ „ 

80 to 60 ,, for fattening pigs „ 1 to 2 „ 

15 to 20 „ for [more ftirflrttening] lean sheep „ i to J „ 

80 i, for horses, donkeys, and mules „ 1 „ 

These quautities seem to be rather less than wliat farmers in different countries 
had been in the habit of giving their animals with advantage, except for fattening 
oxeu and pigs ; but it must be borne in mind that this recommendation was with the 
view of obtaining a reduction from a high duty. Curwm, an eminent agriculturist, 
gives his milch cows and draught oxen 3| oz., young cattle 1 J oz., calves i oz., and 
mast oxen 2^ oz. daily ; whilst an eminent Paris dairyman gave his milch cows only 
H oz., she asses i oz. and milk goats f oz., and pigs i to f oz. Schottemann, a large 
Wiirtemberg farmer, gave morning and evening, each time, to his horses Ij^ oz., 
cattle 1 oz., sheep | oz., pigs i oz. or 3, 2, Ij, and 1 oz. daily, with great advantage. 
Eichter, another authority, found his milch cows, in comparative trials, to give with 
2 oz. daily most and the best of milk, and KtUscJiera, the Prince of Schwarzanberg's 
inspector of his large herds of cattle, ascertained in his comparative trials up to 8 oz. 
daily, that 2 to 2i oz. daily for large homed cattle, was the quantity best suited to 
them.^^ It must also not be forgotten that the species of food given to the animals 
ought to be considered with the quantity of salt given, for whilst many grasses, clover, 
peas and bean straw contain a good deal of salt, meal, fiour, potatoes and some roots 
have hardly any ; there are in 

1 cwt. of dry hay, 6 oz. of salt. 1 cwt. of oat straw... 1^ oz. salt 

1 cwt. dry clover ... 5 oz. „ 1 cwt. beetroots...! „ 

1 cwt. fresh esparette 2 oz. „ 1 cwt. beans 1 „ 

1 cwt. peas i oz. „ 1 cwt. oats I >, 

1 cwt. turnips & potatoes lo oz. „ 1 o^vt. barley^ wheat, & rye str. ) mere 
1 cwt. wheat, barley, lye, and pure rain water jtraceSi 

Be it remembered, also^ that salts of potash, or even of soda, wiU not effect the 
same object, for it seems in the animal frame, as in its action upon land, that it is that 
subtle and active agent in the common sialt, its larger compound, the chloride, which 

>* The report states : 1st— Tbat salt ought to be given to replace the saline parts washed out of 
the food by boiling, steaming, &c. 2nd— That its nse counteracts the ill effects of wet fbod and ^vf ei 
meadows to sheep and prevents rot (cachezie) with them. 3rd — ^That it increases saliva and there- 
fore digestion and hastens &ttexuiig. 4th— That in making mixtures of chaff, potatoes, beet^ loan, 
oil eake &c. salt ought always to be put to it and left to stand for a couple of daya ta ferment gently. 

*f The Patriotic Agricultural SwAety of Bohemia wishing in 18d5 to settle this mueh- debated 
question, put up four average milch cows, giving all for two months, January to Marchi the same 
food, but to two no salt^ whose milk weighed 26lbs. daily and to the other two for the first period 2 0£. 
salt, when their milk increased to 31} lbs. daily ; but when the dose of salt was augmented to 4 oj. 
daily, ^e milk fell to 301 lbs. and when the quantity of salt during the last period was still further 
increased to 8 oz. daily, tiie milk decreased to 27|lb8 ; showing thus clearly that 2 oz. suited the 
animals best, there being an increase in the quantity with it of no less than 20 per cent, aeainst no 
salt ; the quality of the milk being in both cases, as was also ascertained by analysis, the same^ 
There is a farther advantage in giving salt to milk cows in m'oderat« doses when they feed upon 
turnips or other roots ; it will take the peculiar taste in the milk away. The Romans already knew 
the value of salt to miloh cows, for Pliny says, liber xxxi. cap 12 : 

" Quin et pecudes armentaque et jumenta sale mazime soUiottantum 
Ad pastum multo largiore lacte multoque gratiore etiam in casco doia/' 
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exercises the most beneficial part, or at any rate, it is the peculiar way in which both 
the muriatic acid Or chloride (two-third parts) and soda (one-third part) are 
combined in the common salt, which gives it this powerful action. As to salt or no 
salt to homed cattle, we have before us the experiments of that distinguished 
philosopher and chemist, Boussingault, who loves to solve upon his own farm in the 
Alsace any important agricultural questions ; he put up there six young steers of t^e 
Durham-Norman kind in lots of three each for thirteen months ; he gave (with the 
same kind of fodder to all) to three thirty-four grammes or one and one-eighth of an 
oz. of salt daily and to the other three none, weighing both the fodder and water to 
each set. Very soon a remarkable difference showed itself between the two lots, 
which increased to the end. The salt consuming three were lively and in fine 
condition ; their skin soon became as smooth as velvet and they relished their food 
and drank far more water, whilst the other lot was dull and had a mangy rough 
appearance, dim eyes and if both at the end of the period had been brought to the 
market for sale, the salt eaters would have fetched a far greater price than t^e others. 
There was also a difference of increase in weight between the two lots, sixty*eight 
kilos or one and a quaiter cwt. in favour of the salt eaters ; the chief difference was, 
however, in the condition and market value of the two lots.^ With sluep, the result 
of seveitd trials is the same. Dailly (France) put up ten sheep, giving each twenty- 
five grammes or four-fifths of an oz. of salt and to ten others he gave no salt, «dl 
being of the same breed and age; after eighty-seven days the ten with salt 
had increased eighty-four kilos in weight, the ten without only seventy-six, the 
difference of eight kilos or two lb. weight in each sheep, besides the condition 
of the salt eaters being much better. Then Farthmann (Agricultui'al Society 
of Silesia) does the same, puts up three lots of sheep of ten each, gives all 
the same food : hay, straw, potatoes and beans, and to lot one daily, i oz. of salt to 
each ; to lot two, f oz. of salt to each ; and to lot three, no salt After 124 days 
there is a difference in the increase of weight with lot one, on each of 4} lbs. ; on lot 
two, 3^ lbs. on each against lot three, which had received no salt ; besides, which 
is still more important in a money point of view of If lbs. of wool and a better 
one against no salt. Then there is the freedom from disease sheep are so liable to 
and which salt seems to prevent. The rot in sheep has often been cured, even in 
sheep not having had a regular salt diet, by a dose of strong salt and water ; and the 
complaint called Striking, by which so many sheep are annually lost at the time they 
are turned into clover or other luxuriant green food, is effectually prevented by the 
use of salt (Walerton) ; sheep will never stray from enclosures where salt is kept. 
Lastly, we find in Spain, wherever sheep are in the neighbourhood of the rock salt 
hills or sea salt and have access to it, they thrive best ; and in France, the same 
thing is found to exist in the neighbourhood of the sea coast, the salt works of the 
Clarente Imferieure and the mouth of the Rhone, the sheep giving more and a better 
wool and the mutton esteemed all through France, in comparative poor pasturages. 
Then as to horses, the moderate use of salt will soon furnish them with a smoother 
skin ; they will loose their old hair much sooner and be altogether in a much better 
condition, more lively and fit for work. These are not mere suppositions or theoreti- 
cal deductions, but we have before us a most elaborate series of observations published 
in 1862, by Dr. Julius Lehmann, of Bautzen, in Saxony, made with the view of 
testing, by nearly twelve months' trials, the fact of salt being a necessity to our 
domestic animals and the most suitable quantity for them; they bring out facts 
worth remembering. The trials were made upon farm horses of different ages : five, 

" This cxacUy corresponds with Alderman Mechi, ("How to farm profitably," page 240,) who 
says every manger should hare a lump of rock salt and water-trough always supplied with it ; the 
animals will not take more than is proper for them. He applies the same remark to pigs and sheep, 
and gives the following illustration i-^Siz bullocks, from marshes and straw yard were.purohased and 
placed in three boxes ; the manger of No. 1 box contained a large lump of rock salt, the other none ; 
the two bullocks who had salt ate freely, whilst the other four would scarcely look at their food under 
confinem«nt. I observed that Hie two w4io had acaceii to the salt were constantly licking it. 
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seven, fourteen, seventeen, eighteen and twenty-eight years, all of which had not had 
salt for a very long time. When first the salt was put to them (after they had done their 
day's work) with their food, it appeared as if they could never lick it enough, and 
they even left their 'food in their eagerness for it. However, this only lasted a few 
days, when they came to lick only a certain regular quantity and no more'; the old 
horses consumed a much larger quantity than the younger. Another curious fact 
came out during these trials, namely : that the more exercise they had, the less salt 
they required ; but that when they stood still the salt appeared to act as a counter- 
poise to the unnatural state of rest they were subjected to, seemed to be neces- 
sary to keep them in health in the stables. This principle, Dr. Lehmann feels 
satisfied holds good with all other domestic animals, and if we deprive cattle, sheep, 
and pigs, in fattening them, of all exercise, a proper quantity of salt is a most neces- 
sary thing for them to counteract the tendency to disorganization of their digestive 
organs, which would injure their health and prevent tiie formation of the largest 
possible quantity of meat and fat. Of course, too large a quantity of salt would prove 
injurious, for, as the system could not receive more than what is wanted, it would 
purge the animal and prevent any increase of fat. But nature has given all animals 
such a correct instinct and nice sense of what is best for them, that whenever practic- 
able it is best to leave it to the animals to take what they feel is sufficient for them. 
This also shewed itself in the above trials with the eight horses at Bautzen, for 
though they had large lumps of rock salt in their cribs they only took, after the first 
few days, with each meal what they required and according as there was more or less 
saline matter in the food given to them. Each lump of rock salt being weighed 
every day, it was easily ascertained what they had daily consumed each and it stood 
as follows, both Summer and Winter, with dry and with green food ; 



The old horses (14 to 28 years), first eleven days f oats and ) 3^ oz. salt. 
„ young „ ( 6 to 7 „ ) „ „ „ \ green clover j 1 „ „ 

(oats and hay,' 
the latter con- 
tainingnearly - 
f of an oz. of 
saline parts. > 



old 

young 
old 
young 



(14 to S8 
( 5 to 7 
(14 to 28 
( 6 to 7 



„ ) next month 

„ ) Winter 
>j ) ft 



i 
i 
f 



Pigs stand just aa much in need of salt as any other of our domestic animals and 
nothing will make them take more kindly to their food than a moderate quantity of 
salt mixed with the meal, wash, potatoes &c. they get and if their troughs are now 
and then rubbed with salt, there never will be any food left behind. Alderman Mechi, 
keeping at least 120 pigs in his yai'd, did not lose one in six months by giving them 
salt freely and applying it moreover also in the corners, where the pigs dung, as a 
means of purifying the styes. The farm-yard poultry, geese, ducks, and pigeo7is, will 
thrive all the better for having a little salt mixed regularly with their food "and will 
be much less liable to diseases and lay more freely, for their blood requires even more 
salt than animals. They often find much difficulty to procure themselves the necessary 
salt out of the dung and oSal when free to wander about and when they are put up for 
fattening they have of course no chance to do so. Salting the potatoes, meal &c., in 
the same manner as one would do for human beings, will shorten considerably the 
time they require for fattening. Finally, to carry out what has been stated above, ive 
would recommend every farmer never to be without a ton or two of lumps of rock 
salt or white salt lick pieces from the bottoms of the pans and place such in summer 
in a sheltered place in the fields where his cattle, sheep, horses &o. are grazing and 
in winter in his shed and stables and he will find bow soon the little expense it haa 
caused is repaid. The canny Swiss farmers have a proverb "Hundert pfund salz, 
hundert pfund schmalz" (for 100 pounds salt, 100 pounds fat); and though we would 
not like to go exactly so far, yet the increase in weight alone -will in no time pay for 
the salt and the owner will moreover have the pleasure of seeing his stock, if they 
have acosss to salt or get it in moderate quantities mixed with their food, always in 
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prime condition and much more free from disease^* and he can give them fodder of 
a quality in had seasons he durst not venture upon otherwise. He can also avail 
himself much more of straw feeding, for the salt has a tendency or rather effect in the 
stomach of the animal to dissolve partly the woody fibre and aUow it to be assimilated 
into blood. Steeping, for instance, one hundred weight of straw chaff in warm water, 
and putting to it two pounds of salt, there has been found as much nourishment in it 
as in 33 cwt. of roots.^ 

*^ Wm. Palin, in his prize report upon farming in Cheshire strongly recommends the use of rock 
salt in stables and fields and so does Mr. Richard Smith of Upper Hall Droitwich, who also con« 
siders his exemption, during a prevailing epidemic amongst cattle in his neighbourhood, entirely to 
the use of salt, which he places in conspicuous parts of the fields, also in yards^ stables, mangers 
and feeding stalls and the stock once Imowing the place will always make for it. Messrs, JVm, 
BeardsUy, Shipley, and Jas. Waliinton, Charlcote, were always using rock salt for their stock and 
found the animals much better for it ; and the Cheshire Farmer mentions that epidemics amongst 
cattle will hardly ever attack those having a free access to the salt and that in the first stage a drench 
of strong brine will often stay the disease ; and a Hampshire Farmer mentions the case of a cow of 
his attacked by jaundice, which he cured by giving her salt djdly to lick, upon which in a very short 
time she got fat and sleek ; after this he gave his stock salt regularly and had them ill rarely. 

^ Steaming straw cha£f. in the boiler for one or two hours, after it has been put there in layers of 
three inches, with a quantity of salt between them, will make a most nutritious fodder for cattle, 
horses and sheep and which they will take to with avidity through its being salted (Tf jWa# Central 
A^ricuUurfll Gazette)* 
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-A.N-^iLLYSIS OF PLANTS. ROOTS, &o.. 

Showing what they contain in 100 ]part8 of the constituents of Common Salt, say Soda and Chloride, 
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APPENDIX 

CONTAINING EEPOETS, TESTIMONIALS &c., 

AS TO THE APPLICATION OF SALT, SEPARATELY FOR EACH CROP. 
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WHEAT. 

Royal Agbioultural Society's Farm at Cirencester. 
Per Professor Augustus Volcker, vol. 44, Part ii, page 386. 

T0B8 cwt. qrs. lbs. lbs. 

'6 cwt. Proctor's wheat manure, 17 8 straw, 2662 graii^lSSSSSgl^SSKK! 

4 „ „ „ ,,1338,, 8370 „ J-Ixtnooniamprtt. 

If „ Saltpetre and 1^ cwt. salt 14 8 „ 2280 „ 
No manure 17 2 24 „ 1620 „ 

Royal Agricultural Society of Scotland. 
Professor Dove's trials at Eccles, Newton — Soil, strong drained clay-^previous 
crops, beans and wheat. 

Tons cwt. qrs. Ibi. bnsbels 

3 cwt. Salt and 1| cwt. Sulph.ammonia, 2 2 straw 34!? grain) 

2 „ „ and 2 „ Guano 1 17 „ 31 „ f Sf,^f 

2 „ „ and Ig „ Saltpetre 1 19 2 „ 32?* „ J 

T, B. Lawes, in his trials upon manures, recommends a mixture of double the 
quantity of salt with the guano, used as manure before seed time. 

Sir Charles BurreU thinks 60 bushels per acre of a mixture of \ salt and f lime 
mixed together and remaining^ in that state for three months before use, an excellent 
manure and so does Mr. Bennett (Farmer's Almanack.) 

Alderman Mechi, Tiptree HaU, used to salt all his wheat at the rate of 2 to 4 cwt. 
per acre, but is now using more, making 6 or 7 cwt. on light and 4 to 6 cwt. on 
heavy land. A party in Northamptonshire could never keep his wheat from going 
down, till he used salt. 

Peter Love, Manorhouse, Rugby, is the party alluded to by Alderman Mechi, who 
has reaped the advantage of standing crops of wheat, instead of lodged and half-rotten 
ones, through the use of salt, which he now uses to all his com crops, namely, 2 cwt, 
in Autumn and 2 cwt. in the beginning of May, and in like manner Messrs. R, F. 
Leighton and Brettell, St. Briarells, Gloucestershire, speak, that after the use of salt 
the wheat stood much better up at harvest. ^ 

Thomas Wild, of Weaverham, had used salt for 40 years with advantage, but it 
required great judgment in the application, he had once a field of wheat which was 
very luxuriant, he applied 6 cwt. per acre to it in Autumn and another 6 cwt. in 
Spring and it was as fine a crop as ever he grew. Wm. Fair, Great Budworth, 
sowed in 1861, 10 acres with salt at the rate of 12 cwt. per Cheshire acre and found 
a very decided improvement in where it had been applied, to where it had jiot. 
Henry Dixon, Witham, had one of the best crops he ever grew — 48 bushels wheat 
per acre out of 5 cwt. of salt mixed three months before use with 10 cwt of lime. 
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Wm. Palin, in his prize report, recommends salt for wheat land, to be applied 
previously to sowing and so does Dr. Strumpff, at the rate of 4 to 12 cwt. per acre, 
according to circumstances soon after sowing. Boussingault, also thinks well of its 
application, and Le Coq found li to 3 cwt. very benefici«d ; whilst Messrs. Outhwaite^ 
of Bainesee, Yorkshire (see reports of the Yorkshire Agricultural Society) used as 
much as a ton of salt in Winter for Spring wheats. 

T, Matthews, of Park Hall, found the use of salt upon his light wheat land 
exceedingly beneficial ; it increased both quality and quantity. 

Wm, Beardsley, of Shipley, applies the salt as a top dressing upon fallows for 
wheat, at the rate of seven to ten cwt. per acre sown broadcast a couple of weeks 
before, so that the salt may get, by the different workings, incorporated with the 
land. He has had four bushels per acre more than from unsalted land, a much 
bolder, brighter and heavier sample and been always free from rust, blight or smut 
since using salt. 

Boyal Agricultural Society of Bavaria, upon a field previously much exhausted at 
Weyenstephan, in 1858 : — 

Si cwt saltpetre and | cwt. salt 2526 lbs. straw and 1890 lbs. grain. 

H » » » no salt ^406 „ „ „ 1132 „ 

8 „ nitrate potash and i cwt. salt 2710 „ „ „ 1418 „ „ 
8 „ „ „ „ no salt 2680 „ „ „ 1368 „ „ 

No manure 1884 „ „ „ 1084 „ „ 

At a s6cond trial in 1860, at Bogenhausen, upon spring wheat sown 14th April upon 
fallow, equal quantities of salt were added to the ammonia manures ; but the crop 
being badly injured by a hailstorm soon after blossoming, no correct result could be 
given, but in what remained over for harvest, the plots having had salt showed an 
increase of from ten to twenty per cent, in grain, and five to ten per cent, in straw 
over those having only ammoniacal manures. 

Von Lengerkey in his agricultural annals, mentions that the application of salt will 
keep rust and brand from wheat ; and so does Robert HMin and John Wilson, of 
Aston Claverley, the latter mentioning that he was much troubled with rust about 
.June, but that he has now completely obviated such by the use of salt, at the rate of 
six cwt. per acre and that both yield and sample are much better with it. 

Bretschneider's trials at Ida Mariahutte, in a soil much exhausted by previous 
crops of rye, potatoes, oats, and bad farming. Results per Saxon acre : — 

Sniph. Am. 

13 cwt 

9 Nit. 

^ » Soda. 

and 1} „ 

Nit. 

9> ** >> Soda. 

„ 2 „ Guano; 

Dr, Wolff's trials at Broesa, Saxony — Light active soil ; a loamy sand of middling 
quality. Results per French aero : — 

Oraln. Straw. Salt. Grain. Straw. 

No dung. 2430 kilos 6091 kilos 1152 kilos 2614 kilos and 4766 kilos 
288 kilos salt 2746 „ 6207 „ 



RYE. 

tkUrievl and Fauchet (France) com<s after having grown experimental crops to the 
following conclusions : 

1st With 2 to 5 cwt. salt per aore there is an increase both in grain and straw 
2nd. „ 3 „ 4 „ „ „ „ „ more in the grain. 

8rd. „ 4 „ 6 „ „ „ „ „ both in grain and straw. 

4th, That even at ^28 price it vould pay to use salt [This is the French price] 
5th. Using salt in a solution at 5 cwt. per acre is the best plan. 



Grain. 


straw. 


No manure. 416 lbs. 


1250 lbs. 


250 cwt. stable dung 540 „ 


1448 ,. 




2 cwt saU 




2 „ ,5 




2 a ,, 



Oraln. 


Strav 


578 lbs. 


and 1894 lbs. 


592 „ 


„ 2408 „ 


632 „ 


„ 2070 „ 


716 „ 


„ 9394 „ 


738 „ 


„ 2472 „ 
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PiOTAL AoRirt'LTURAL SOCIETY OF BATARtA. 

At Neufreimau near Muuich, Winter Rye sown October, 1868 upon heatli land, 
harvested August, 1859 ; no manure, 34d pounds grain ; 2i cwt of salt and XI c^vt. 
superphosphate, 1,007 pounds of grain ; no salt and 11 cwt of superphosphate, 7^0 
pounds of grain. 

Oreiffenhagen and Wolffs at Wende, Saxonj, soil, calcareous loam of ten inches 
in high culture, manured with 

8dO lbs. of salt and 113 lbs. Chili Saltpetre, 1,064 lbs. grain and 1,076 lbs. straw. 
65 „ „ „ 82 „ „ „ 824 „ „ 1,608 

121 „ „ „ 868 „ „ 1,604 „ 

Hmiuhergs at Wende (Journal of Agriculture vol. 5 page 275) 

\ cwt. of salt and j*, cwt. of Chili Saltpetre, 814 lbs. grain and 2,864 lbs. straw. 
No salt „ }} „ „ „ 676 „ „ 2,172 „ 

ZV. TUvaiingt Official director of the different Rotal Saxok Aoricui^ttjraz. 
Stations repeats that with six cwt. of salt per acre the highest result was obtained. 
Dr. Strumpff recommends the use of salt with lye at the rate of from four to twelre 
cwt. per acre, applied soon after sowing. * 

Dr. Wolffs, at Broesa, Saxony, soil, — a loamy sand of middling quality, but a light 
actire soil — ^results for French acre — 

No dung 1,681 kilos grain and 8,082 kilos of straw 

288 kilos of salt 1,802 „ „ „ 8,787 „ „ 
1,152 „ „ 2,161 „ „ „ 4,178 „ „ 

BARLEY. 

Dr. Dauhentfs trials at Oxford, in Botanical Gardens, in equal sized plots 
No dung 68 lbs. grain and straw Soda 71 lbs. grain and straw 
Potash 711^ „ „ „ Common salt 78 „ „ „ 

John WUion, of Aston Claverly, salted a twenty acre field with six cwt. per acre 
but left a strip in it without it, when the difference showed itself in a superior article 
in colour and weight. 

T. Matthews, Park Hall, found its use upon light lands rery beneficial both as a 
top dressing and being worked in the soil: there was an increase both in quantity and 
quality. 

Rotal Aorioultubal and HiaHLAND Society or Sgotlaio). 

John Dove's trials at Eccles, Newton — Soil, drained clay — previous crops, turnips 
and oats salt &c. used with seed. 

I cwt. saltpetre 36 bushels 10 lbs. grain, and 30-9 straw 
2 cwt. salt and 1| „ „ 41 „ 46 „ „ „ 33'3 „ 

2 „ „ „ 2 „ guano 46 „ 44 „ „ „ 820 „ 

Soil drained, loam chalked 3 years ago, previous crops oats, turnips, and wheat. 
2 cwt. salt, and 2 cwt. guano, 47 bus. 26 lbs. grain, and 26* straw 1^ 

2 „ „ „ 2 „ dissolved bones 46 „ 25 „ „ „ 22'4 „ l"«" 

1top< 

John Hannam's soil — ^thin limestone used as a top dressing, previous crops 
barley. 

Groin. Straw. Weight ww l»Mh«^' 

No dung, 87 bushels 42 lbs. 104 stone 4 lbs. 56 lbs. 

8 cwt. salt, 48 „ — 226 ,, -4 „ 67 „ 

i cwt. nitrate soda li cwt. salt, 47 „ — 287 „ 2 „ 66 „ 

Second trial, previous crop barley and oats : — 

No dung, 80 „ 26 „ 167 „ 10 „ 

Rape dust 12 bushels, 36 „ — 184 „ -<^ • 

4 cwt. salt, 39 „ 44 „ 173 ,, — 



topdnii- 
• - M»7 

June 
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Conclusion — salt as a top dressing, either alone or with other manures, is exceed- 
ingly valuable, increasing both quality and weight. 

Royal Agbicutubal Society of Bavabia. 

Results per Bavarian acre — clay soil, dung six years before 1857, previous crops 
oats. Bogenhausen Farm — no dung, 254 lbs. grain and 685 lbs. straw: — 

2| cwt. carbonate ammonia, 236 lbs. grain and 672 lbs. straw 
IJcwt. salt and 2i „ „ „ 643 „ „ „ 1008 

316 „ 
607 „ 
272 „ 
B38 „ 



nitrate 



1* 



phosphate 



624 

1399 

669 

927 



If 
If 

Second trial in a field in high dung at Weihenstephan : — 
No dung, 976 lbs. grain and 1620 lbs. straw 

2i cwt. saltpetre 1256 „ „ „ 2628 „ „ 

2| „ guano 1064 „ „ „ 2008 „ 

1 „ saltpetre and 8J common salt, 1408 „ ,, „ 2800 „ „ 

KONIGSBERG AgBICULTDBAL SoCIETY. 

Easteni Prussia — ^no dung, 2600 lbs. grain and 3080 lbs. straw ; 8 cwt. salt, 3024 
lbs. grain and 3760 lbs. straw ; 3 cwt. bones and lime, and 3 cwt. salt, 3360 lbs. grain 
and 3960 lbs. straw. 

Dr. Wolff's trials at Broesa, Saxony — soil sandy loam of middling quality, but 
light and active, no dung : — 

Orain. Straw. Bait. Grain. Straw. 

No dung, 4174 kilos, and 6200 kilos 1152 kilos §803 kilos and 10,098 kUos 

288 kilos salt, 4892 „ „ 6660 „ 1728 „ 6901 „ „ 9990 „ 

Dr, Strumpf recommends 4 to 10 cwt. of salt per acre soon after sowing. 

Le Coq (Boussingault,) found 1^ to 3 cwt. per acre very beneficial with barley. 



OATS. 

Henry Builer, Merstham, sowed in November, in breaking up an old very foul 
sainfoin lee with 20 cwt. per acre salt and ploughed it well in ; the winter reduced 
the weeds into manure, and sowing in sj)ring blsick oats on the field, had the finest 
crop possible, say seventy-eight bushels per acre, on but very indifferent land. No 
wireworms to be seen. 

Royal AgBicultural and Highland Society of Scotland. 

John Dove*s trials at Eccles, Newton — drained clay soil — previous crops hay, grass, 
wheat and turnips : — 

Grain. Straw. 

47 bus. 38 lbs. 21 cwt. 2 qrs. 
cwt. guano 68 „ 24 „ 44 „ 3 „ ^ 

„ saltpetre 57 „ 30 „ 39 „ 3 „ j 

fifi 4.0 2 Top-drewed 28rd 

» » "" yf n ^^ » '^ j> May. 

„ Rapedust 53 „ 45 „ 35 „ 2 „ 
John Hannam's thin limestone soil — prior crops barley, turnips and wheat : — 

Grain. Straw. 

No dung 37^ bus. of 40^ each, 18 cwt. 1 qrs. 

} cwt. saltpetre and IJ cwt. salt, 43 „ „ 40 „ 21 „ — 

3 „ „ 44 „ „ 41 „ 21 „ 2 

1 „ saltpetre 41? ,, „ 40 „ 21 „ 3 

12 bush, rapedust 41 „ ,, 40 „ 20 „ — 
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dung, 






2 cwt. 


salt and 2 
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Sir Charles Burrell, and Mr. Bennett (Farmer's Almanack,) think 10 cwt. salt and 
30 cwt. of lime per acre well mixed together, and decomposing each other three months 
before use, an excellent manure. 

Royal Agricultural Society of Bavaria. 
Trials at Neafreimann in 1859* Soil, sandy loam, ploughed up in Autumn, — 
previous crop, oats. 

No manure... 1090 lbs. oats and straw. 

Oats and Straw, lbs. Oats and Straw, lbs. 

Carbonate of Ammonia 1810 Common salt and carbonate of ammonia 2060 
Nitrate ditto 1810 Ditto do. nitrate ditto 2630 

Phosphate ditto 2470 Ditto do. phosphate ditto 2900 

Sulphate ditto 2370 Ditto do. sulphate ditto 2830 

Dr. Wolff's trials at Broesa, Saxony — Soil loamy sand of middling quality but 
light and active. Results per French acre : 

No dung 8694 kilos, str. & grn. 288 kilos salt 10800 kilos, str. & gra. 

576 kilos, salt... 11322 „ „ 1152 „ „ 15120 „ 

F. Peter's trials at Tharand, Saxony, 1860, upon poor sandy loam : 

No dung 720 lbs. If cwt. salt 810 lbs. 

IJ c^vt. salt and \q,kk H cwt. salt, 1\ cwt. saltpetre, Kg^Q 

If cwt. superphosphate/ " and If cwt. superphosphate} " 

Dr, Stnimpff recommends from 4 to 10 cwt. per acre after sowing. 



BEANS AND PEAS. 

t>r, Stnimpff) in his work upon Agricultural Chemistry, considers an application 
of. 2i- to 8 cwt. per morgen or 4 to 10 cwt. of salt per English acre, applied soon after 
sowing, very useful and safe to both. 

Dr, Oeubel, in his well-known treatise on the benefits of the use of salt and lime 
in agriculture, says, that both beans and peas will always derive advantage from its 
Use and that quality as well as quantity will be improved by it. 



RAPESEED. 

The Prince of Salm Holrstmar in his researches found salt in moderate quantities 
very useful to the plant, which moreover might be anticipated from the large per 
centage of the constituents of salt found in the analysis of the ashes of both green 
rape and rape straw. Sprengel, another authority, also considers the action of salt 
upon the rape seed very beneficial; and Parkes mentions,* that the salt even to such 
an excess as to lay crystallized on the surface, did not prove injurious to rape, but 
may always be advantageously applied. 



FLAX. 

Le Coq, (Boussingault) found 160 to 300 kilos, per hectare. 1^ to 3 cwt. peif 
English acre) very beneficial in flax culture ; this is also confirmed by Dr, 04ubel, in 
his aforementioned work, who says, that salt improves both seed and fibre ; and the 
latter is borne out in a remarkable degree by the analysis of the ashes of the straw of 
fine and coarse flax made by Professor Way, who found in the fine 10 per cent more 
chloride and soda than in the coarse. 
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HOPS. 

Dr. Strumpff recommends, seven and a-half to ten cwt. per morgen or ten to 
thirteen cwt. per English acre, to be put into land intended for hops in December 
and also that at least two to three cwt. of salt, per morgen, should be added to any 
manure given to hops, as leaves, bine and stems take at least as much out of the soil 
in every crop. 

POTATOES. 

EoYAL Highland Ageicultural Society of Scotland. 

John Dove's trials at Eccles, Newton — Soil drained clay ; previous crops, turnips, 
barley and wheat ; applied 13th April : — 

Per acre. 

No dung cwt. 

cwt. ^ guano' 

2 salt and 4 „ 

2 8ul.Amo.„3 
2Cwt.8ulp. Q oftU O 

Ammonia. ** oBlTt ,, /C ,, 

M. Blackwood, Fifeshire 

5 cwt salt, 18 loads moss, 6 loads fanu 

yard dung 

No salt, but 24 tons farm 

yard dang 

Staffordshire Farmer found a compost of common red sand, with a proportionate 
quantity of salt, and the wash of the farm yard, to give an abundant sound crop of 
superior quality. John Lea, Stoke Prior, in a light gravelly soil, all ridges manured 
alike, some were dressed with salt, some with lime and soot and others without ; at 
harvest the salted ones were quite free from disease, those with lime and soot partially 
so and those ^vithout any dressing badly diseased ; applies per acre ten to twelve 
cwt. salt, sown broadcast some weeks before planting. Wm, Tehitt, Isle of Wight, 
within three feet of high water mark and where the plants had in fact saline particles 
on the leaves from spray, there was not a bad potatoe, whilst 600 feet higher up the 
crop was not to be compared. Wm. Clark ploughed three cwt. of salt, sown broadcast, 
a couple of weeks before planting and had an excellent crop, which kept the vnnter 
well ; the year before, using no salt, all his potatoes were badly diseased. Late Wm, 
Ormsby Gore, M.P. for Shropshire, had planted potatoes with farm yard manure and 
salt, leaving now and then a ridge without salt ; in taking up the potatoes, every one 
of the salted was sound, whilst those without were uniformly diseased. Dr. Strumpff* 
considers seven to fourteen cwt. of salt per acre applied in winter to land intended for • 
potatoes, as likely not only to insure a large crop, but to prevent disease. Dr, Oevhel, 
in his treatise on the effects of lime and salt, found potatoes, through the application 
of salt of better quality and more. 

Dr.Gfrouwen, (Annals of Agriculture) found, in tivo years trials with diflferent manures 
upon potatoes, that the influence of strong animal dung was certf^inly favourable to 
the extension of rot and that they were moreover forcing the haulm and leaves instead 
of tubers, whilst mineral manures counteracted the tendency. 

Dr. Stockhardfs trials, poor light soil, set in May, harvest October, after the hot 
summer of 1858, potatoes, yellow onion, no dung 14 cwt. 6 lbs., three cwt. bone dust, 
18 cwt. 4 lbs.; 60 lbs. salt and three cwt. bone dust, 22 cwt. 4 lbs. per Saxon rood. 

Beuning ofl6u;ial paper of the Agricultural Societies op Saxont found that salt 
4J cwt. per Saxon acre only stood behind guano at Braunsdorf and other different 
stations the same ; difference in crop only a couple of cwt. against guano. 

TUENIPS. 
Royal Agricultural Society op England. 
Journal 19 page 158. 
Professor Toelcker thinks that salt added to phosphates proves effectual. 
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WiUiam Palin in his Essay considers salt excellent for turnip land, applied previous 
to sowing. 

Professor Way states a copious supply of salt to be the best defence against the fly 
when stimulating manures have been used. 

Alderman Meeki applies both to heavy and light lands, broadcast, with a shovel, 
from seven to eight cwt. of salt mixed with 16 cwt. of lime well mixed together and 
moistened for swedes and if the soil continues open and pliable will use more ; the 
swedes were a fuU plant and of very heavy quality and escaped the cockchafer grub. 

T. MaUJiewsy Park Hall, found salt ei^er as top dressing or worked in the soil 
equally beneficial. 

jB. F, Leighton applied ten cwt. of salt per acre to 36 acres turnip fallows, a very 
light soil, but three years ago a good for nothing barren common ; it was only the 
repeated dressings of salt which efifected the alteration, for manure alone, on such a 
soil, would not do it : some patches being left without salt, the efifect could be seen 
very clearly. 

WiUiam Beardsley, Shipley, applies seven to ten cwt. in Tocember or January 
\nth effect. 

Peter Love, Rugby, applies seven cwt. of salt mixed well together with four quarters 
of lime well slacked three months before use with water : applies it on the surface 
harrowing once over a few days before the seed is put in, has never had, since using 
this, either mildew or failure in his turnip crop; uses this in addition to farm yard or 
other manure. 

Edward Bevan, Machynelleth, North Wales, applied salt, soot and lime to 
different patches of turnip land separately ; when sheep got in among them they 
would feed on the salted first before they would look at the other. 

jS. Blackwood, Fifeshire, results of salted manure and pure farm yard manure on 
turnip land ; six loads farm yard manure, 18 loads moss, five cwt. salt per acre gave 
28 tons turnips, against 26 tons with 21 loads farm yard manure ; eight loads farm 
yard manure, 18 loads moss, and five cwt. salt per acre gave 30 tons turnips against 
24 tons with 21 leads farm yard manure : five loads farm yard manure, 18 loads ditch 
scourings, and five cwt salt per acre gave 29| tons turnips against 24 tons with 24 
tons farm yard manure. 

Dr. Strumpff—ioviX to ten cwt salt per acre not later than November will materially 
assist turnips. 

Eeuning, (Saxon Agriculturai. Society, at Chemnitz) seven cwt. per acre seemed 
be the most suitable quantity of salt at most stations, more or less, but generally 
the result of the application was very favourable. 



CARROTS. 

Henry Dixon, Witham, 4 cwt. of salt to 20 bushels of soot per acre, mixed three 
months before, improved the crops considerably. 

Pr. Geuhel, yellow carrots, with or without salt, were salt were found to produce 
in the proportion of 24 to 19. 

MANGOLD, BEETROOT. 

RoTAL Agkicultdral Societt, 

Proceedings 20, page 131. 

Professor August Volcker, analysed mangolds which kept two years and found in 
100 parts 92.25 water and 1.23 soluble salts and T)elieves the reason that the roots 
kept so well was the quantity of common salt in it. Biehard DuUon, Stanthome 
Hall, applied salt every year to his mangolds and found such of excellent effect. 
T. B. Lawes, recommends when guano is used, double its weight of salt with it. 
Henry Dixon, Witham, mangolds more than any other crop abstracts salt from the 
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sqU aixl therefore such should he put again in it for the next crop. Alderman Meehi, 
(page 271 of his " How to farm jwrofitably") in the Spring 2 cwt. of guano, with 3 cwt. 
.salt scarified in. Monmouth Agricultural Qmette grows mangolds with no other 
manure than salt and has the best in the neighbourhood. Scatter it in the drills 
before sowing, if used with other manures it should be mixed with mould or ashes a 
few weeks before sowing. 

Agricultural Society for Eenish Prussia. 

Pmgen!$ experiments in I860, in a fine 8 inch soil ; previous crops, Beet, Oats, 
and Eape. 

Cwt. Cwt Cwt. Cwt, Cwt. 

With IJ Salt, 147 Roots, With IJ Salmia, and li salt, 186 Roots 

„ 1| Potash, 124 „ „ H Saltpetre, „ If „ 176 „ 

„ 7^ Woodashes, 134 „ Thtu the addition of salt to the ammonical manures enl^aneef 

„ 6i Boneash, 132 „ their power reiy considerably. 

„ 6^^ Super-phosphate, 119 „ 
Dr, G. Herth, Heidelberg, trials in loamy soil fall of manures^last crop Tobacco, 
season rainy, harvest 24th October, kind white Silesian beet. 
No dung 128 cwt. 2 cwt. salt, 161 cwt. 4 csvt. salt, 175 cwt, all per Baden acre. 

Royal Sa^on Agricultural Sotiety. 
Dr, Hoffmann Prague^ trials upon Beet shew — 

Cwt. Cwt. 

Crop contained 80th June, 1861, 4^ with 6.12 per cent, mineral matters Vin^fhe'^Slg 
31st Aug., 1861, 67i „ 6.36 „ „ „ -gTeaTe*; 

30th Oct., 1861, 158J „ 6.20 „ „ „ JSa^CSl; 

Shewing the importance of salt to the plant in its early stages; then likewise, 
Bretachneider, {As/ricultural Society of Silesia) found that from 2Qth July to 16tli 
of October the roots grt^dually lose their salt from 16j- in July to 8.9 per cent, in 
October, and the leaves from 25^ per cent in July,; to 8i per cent, in October ; so also, 
£r. Mithausejfiy came after 13 experimental crops of Beet to the conclusion that Beet 
must get magnesia and potash out of the dung, if such is not in the land, if there is 
to be ajx abundant crop and that salt can be substituted for potash. Wildas, (Central 
Blatt 1861, page 438) 8 to 10 cwt salt per acre brought upon the land upon breaking 
up in Autumn, made with the severe winter the plastic soil exceedingly friable, killed 
aU scutch first and the beet sown upon this land gave an exceedingly strong plant 
with fine strong roots and where formerly only 12| tons per acre had been got, there 
were now 16 tons per acre ; upon another plot with 8 cwt. salt per acre a like result 
was still more favourable. 

J". A. Stockhardty professor of Agriculture at the academy of Tharand, Saxony, 
3 parts burned lime ard 1 part salt an excellent manure for all ];opts, for alkali is 
more important to them even than phosphates. Dr. Reuni^ig (Saxon Agricultural 
Society) found that oX Laueustain, Mockren, Schmitz, Oberschlem, Elgau, Fraubzschen, 
salt applied to beet and mangold acted with excellent results. 

Dr. Strumpff, 4 to 10 cwt. per acre, not later than November. 



FALLOWS. 

Dr. Slrumpff considers that as much as ten to twenty-five cwt. per acre may 
in certain cases be applied with advantage. 

» 
MEADOWS AND NATUBAL GRASSES. 

WiUiam PaUUi T^tize report of Cheshire fanning, had fields full of.do^ks and 
grasses cattle would not eat, applied 40 cwt per acre salt and ditph n^atter, let it lay 
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for six months and then spread it over the land and has ever since had the finest 
herhage on it ; ten cwt. of salt sufficient on common grass land per acre. 

Cheshire Farmer, where there are in old meadows spots of rough useless grass, 
untouched by sheep or cattle, afiFordinga harbour for insects and grubs, which extend 
their ravages to the surrounding herbage, salt ought to be sprinkled rather more 
abundantly and a change will soon be effected : cattie wishing to get at the salt will 
soon puU out the old tough grass, a finer herbage springs up and the appearance of 
the entire field is changed. 

Richard Smith, Upper Hall, found salt very beneficial on rough pastures in pro- 
ducing finer herbage, honeysuckle or white clover generally follows its use. 

Alderman Mechi salted a field of heavy inferior pasture with 16 cwt. per acre and 
cattle fed it off so close as they would not do with iJie best. 

F. R. LeighUm mixed salt, weeds and earth and applied it to grass land in spring, 
the effect was equal to farm yard manure and road scraping dressings. 

Agricultural Gazette — Occupier of 600 acres of peaty aluminous moor land with 
herbage of the coarsest nature, which cattle and sheep would only eat when forced by 
hunger, used 6 cwt. per acre of salt after liming, found the cattle grazing it off as on good 
pasturages, repeating this, the herbage has improved and a better species of grass 
sprung up and cattle fatten and thrive on it much better. 

Latves, elaborate trials upon grass lands shew that the greatest results were always 
obtained, where a chloride or muriate (a component part of salt) of ammonia was added 
to the farm yard dung. 

J. Matthews, Park Hall, dressed meadows with as much as 30 cwt. of salt and soil 
obtaining the most excellent results both in hay and after crop, cattle would not leave 
such fields. 

ROTAL AGRIOtJLTURAIi AND HIGHLAND SoClETY OF SCOTLAND. 

James Porter, Aberdeenshire, recommends as the most paying manures for heavy 
meadows soda (salt), saltpetre, sulphate of ammonia, when the season is not too dry; 
on light soils salt, bono dust, kelp ; on old meadows salt, burned lime, bone dust. 

Frederick BaUstddt, Lauenberg, found two cwt. of salt per acre give a better crop 
than 32 bushels of turf ashes or 21 bushels of soap waste or four loads stable dung or 
1600 gallons liquid manure, only 16 bushels of soot gave a greater crop of hay than 
the two cwt. of salt. 

Dr. Strumpff recommends seven to ten cwt. salt per acre, not later than November. 

Dr. Oevbel : Salt will take off moss and sour grass and increase the quantity 
considerably ; it should however never be put on whilst sheep or cattle are grazing, 
for they, in their eagerness to get hold of the grains of salt, will tear out the grass by 
the roots ; after, however, salt is in the soil, cattle will graze salted meadows much 
closer than others. The Doctor also states, that in China and the east, sea water is 
occasionally led upon meadows with excellent effect. 

Frederick Kuhlmann's, Lille {Memhei- of the French Imtitiit^), trials— result per 
French acre : — 

No dung 1st cut 6608 kilos, 9nd cut 2136 kilos, total 7744 kilos 

200 kilos salt „ „ 7657 „ „ „ 2117 „ „ 0674 „ 

200 „ sal-ammoniac „ „ 7666 „ „ „ 1723 „ „ 9388 „ 
200 „ nitrate soda „ „ 6443 „ „ „ 2490 „ „ 8933 ,, 
This trial convinced him of the great utility of salt in moist seasons, whilst in dry 
ones it proves of less effect ; it also shows that in the after crop the effect of the salt 
has already disappeared, and that constant renewals are wanted of it. Smaller 
quantities are of less effect— for in another trial, with only 133 kilos per acre (2^ cwt.,) 
there was only got 3706 kilos from salted, g^ainst 3323 kilos from unsalted land. 

Annals of Aqbiculture, 1869, page 177 to 183. 
AJSngelbrecht and Hellrieger found, in two years* exp^ments upon meadows, that 
on like plots of land : — 
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CLOVER. 









Alderman Mechi salted twenty acres red clover and nine white in September with 
two cwt. per acre with great benefit ; the wheat upon which they were sown had also 
received two cwt. per acre in Spring. T, Matthews, Park Hall, found the use of salt 
very beneficial with it. Dr, Gevhel gives the like opinion. 



Dr. Wolff*8 trials at Broesa, Saxony : 
light and active results, per French acre :- 



No dung 


17,928 kHoi 


1152 kilos salt 


23,490 „ 


1728 „ „ 


24,192 „ 


8804 „ „ 


36,450 „ 


3304 „ saltpetre 


32,616 „ 



-Soil loamy sand of middling quality, but 

Showing that with an application of 
nearly thirty cwt. per acre, the crop was 
doubled, and that salt exceeded for clover 
the fertilizing powers of even saltpetre. 

J. A, Stockhardt, Professor of Agriculture at Tharand, Saxony. When land is 
what is called clover sick, it is so generally through want of alkali in the soil, and the 
manure containing such will remedy the evil ; the experiments of Messrs^ Lawes and 
Gilbert seem also to bear this out 

RYE-GRASS. 

Dr. Geuhd-^Ftng]ish rye gi*ass (Lollium perenne) is much benefitted by the appli- 
cation of salt. Le Coq (Boussingault). — li to 8 cwt. per acre of salt will prove 
beneficial. 

HAY. 

Report of the Commission appointed by the Fbench (Government. (See Moniteur 
No. 1386.) 

1st — Salt preserves the fodder from getting heated and musty. 

2nd — Recommendation to salt all hay, putting upon each layer of a ton of 20 cwt. 
4 to 10 lbs. of salt. 

KITCHEN-GARDEN PLANTS. 

Royal Agricultural Society. — Dr, Vokker states that — 

Onions will bear 192 grains salt dissolved in 1 pint of water. 
Radishes 96 „ „ 1 „ 

Cabbages, vetches, beans, grasses, will bear 24 grains dissolved in 1 pint of water. 
Dr. H. C, Oevhel states, that plants sufiering from mildew may be rescued by a 
strong solution of lOlbs. of salt to 801bs. of water, being sprinkled over them ; also, 
that the qu£|Iity of cabbages may be much improved by the application of salt. 

FRUIT TREES. 

The Berlin Horticultural Society have found that by the use of salt their 
fruits become more juicy : they strew a thin layer of salt, as far as the roots of 
the trees extend, in October, loosing at the same time the earth so far also. 

Dr.H. C, (?eu6*^.— The Persians never transplant their fruit trees without using 

salt, 
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I. — Physiological Pbopebties of Salt with befebencb to Men and Animals.^ 

We must now consider briefly the organic properties of salt, that is its action upon 
men, animals, and plants, or in other terms its Physiological properties. 

As soon as chemical analysis had shown the presence of an immense quantity of 
common salt in the ash of blood, its importance to animal life was at once perceived ; 
when blood is incinerated it leaves an ash about the half of which is common salt, and 
this is not only the case with man's blood, but with that of all the higher animals, 
such as cows, horses, pigs, sheep, and with birds — we shall see presently why nature 
has placed such an abundant supply of salt in the blood. 

The Eastern nations in antiquity held salt in great respect, and employed it for 
medicinal purposes. Homer actually gave it the epithet of Theion (Oetoy) as being 
related to ^e Gods. It has continued in the pharmacopea from the middle ages untu 
about 1825, when it disappeared for a time, to bo reintroduced as a valuable medicine 
in 1836, and it has remained ever since. The medicinal properties of salt may be 
enumerated as follows: — in moderate doses (10 grains to 1 scruple), it acts as a 
stimuUmt upon the organs of digestion', and possesses besides, tonic and vermifuge 
properties. In the London Medical and Physical Journal (vol. xxxix.), Dr. Marshall 
brings forward the case of a lady, who had a natural antipathy to salt, the taste of 
which was so disagreeable to her, that she avoided it most scrupulously. "This 
lady," says Dr. M., "was, during the whole of her life, a prey to worms." The late Lord 
SomerviUe, in a Memoir which he presented to the Agricultural Society of London, 
speaks of a curious punishment inflicted formerly in Holland : the old laws of that 
country condemned prisoners for various oflences to be nourished with bread quite 
devoid of salt. This was thought to be the most severe punishment in that damp 
climate that could possibly be inflicted, and such criminals were known to be infested 
with intestinal worms > A French writer who passed many years among the savages 
of Guiana and Brazil, where no salt could be procured, states, that of all the miseries 
he underwent with these people, none equalled that which resulted from the privation 
of salt. 

In larger doses (^ oz. to 1 oz.) salt acts principally as a purgative. It has also 
been recommended in chronic diseases of the liver, in scrophulous affections, and in 
the treatment of skin diseases. As an irritant it is often used as foot baths, or in 
form of injections, particularly in cases of cerebral congestion, &c. The plants 
Cochlearia, which grow upon the sea shore and are known to act beneficially in 
scorbutic complaints, contain an enormous per centage of salt in their ash. A 
deficiency of salt in the alimentation of men or cattle cannot fail to be attended with 
*^ serious consequences. As a promoter of digestion it importance cannot be over-rated. 
It is now beyond doubt since the publication of Dr. Marcet's investigations (1862), 
preceded by those of Prout, Bidder, Schmidt, and others, that the gastric juice owes 
its acidity to hydrochloric acid, and that this acid is wholly derived from the salt in the 
blood, "If we consider," says Dr. Marcet, "the average acidity of gastric juice 
to be due to the presence of 0.353 per cent, of hydrochloric acid, and if it be admitted 
with Bidder and Schmidt that an adult man, weighing about 10 stone, secretes in 

The detailed consideratioii of the effects of salt on plants, is reserved for a future section. 
» NoTA. The Committee have thou^t it desirable to omit, in the present Essay, several para- 
graphs which did not appear directly related to the practical portions of the work, and others the 
substance of which has been already cited in the first Essay. 
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twenty-four hours about 6400 grammes of gastric juice, then no less than 16 
grammes (247 grains) of free hydrochloric acid will be extracted from a human adult's 
blood, and returned into it in twenty-four hours. Thk cLcid must result from the 
decomposition of the chloride of sodium (of the blood) as was suggested by Prout 
in 1834." » 

And further on : — " If chloride of sodium be the source of the principal constituent 
of the gastric juice — ^hydrochloric acid — this salt must be one of the most important 
principles of the blood." 

This is not the place to follow up the theory of digestion; we have already seen 
enough of it to prove the great importance of salt as a constant article of diet ; and it 
has been observed that when animals are comparatively deprived of chloride of sodium 
in their food, they eliminate none in their excrementitious secretions, and in such 
cases the same hydrochloric acid serves t)ver and over again for the gastric secretion, 
while all the other constituents of the body are undergoing the normal process of 
waste. 

This is another of those admirable provisions of nature, which tend to preserve 
animal life in unpropitious circumstances. But such a state of things cannot last 
very long, diseases of all kinds would inevitably arise ; and thus we see immense 
herds of buffaloes, and other herbivorous animals, traverse the vrilds of America for 
thousands of miles, driven by a furious instinct for sahne diet, beating tracks which 
man has followed, and seen them constantly terminate either at the sea shore or at 
the salt marshes, commonly called (from this very circumstance) "salt licks." 

In presence of these facts and the numerous manufacturing and agricultural uses 
of salt, it is evident that the very heavy tax imposed upon this substance by the 
French is one of the greatest political blunders ever made. It is nothing more than 
a remains of ignorant barbarism, for in England 640 years before the Christian era, 
we find the Eoman general, Ancus Martins, instituting a heavy tax on salt called 
salinarium vectigal, which was continued by the Romans when they took possession of 
this country. The Roman soldiers who worked at the salt mines of Droitwich, in 
Worcestershire, were paid in salt, such wages being called salarium, from which our 
English word salary is doubtless derived. It was the French salt tax that enabled 
Napoleon I. to construct the route over the Simplon — ^a curious fact that while 
Hannibal crossed the Alps by means of vinegar, Napoleon should do so by the aid 
of salt. 

As concerns the external use of salt, sea baths or baths of river water, containing 
about three per cent, of common salt, constitute a most energetic cure for a number of 
diseases, more especially scrophulous complaints and skin diseases. In the case of a 
gentleman who had suffered long and cruelly from a most severe cutaneous eruption, 
accompanied by unbearable itching and irritation, I ordered a bath, containing three 
to four per cent, of the commonest salt, and from I to i oz, of iodide of potassium, 
every morning. The patient was made warm in bed until perspiration ensued, and 
then plunged into this salt bath (which, for the first week, was tepid) ; in the course 
of three weeks, by thia treatment, the state of the patient was considerably improved, 
I then sent him for two months to the sea, whence he returned perfectly cured, and 
has never since had any return of the complaint. I should mention here that this 
gentleman had already taken fresh water and sulphur baths at various intervals for 
eighteen months, without producing any marked improvement in his health. 

The action of salt upon garden snails or slugs is well known. It appears to have 
a similar destructive influence upon intestinal worms, and this remark applies to 
domestic animals and cattle as well as to man. At the dose of 1 to l^- scruple in a 
pint of water, it plays the part of an active vermifuge, and has been long recognised 
as such among the lower classes. But a vermifuge medicine must, to ensure a good 
result, be followed by a purgative. Here again, salt, by augmenting the doie, will 
produce the desired effect. Bathing in salt water, particularly in the sea, has been 
known to cure scrophulous iiffections when all other means have failed. But the 

3 Journal of the Chemical /Society, October, 1862, "on the OhemiUiy of Digntion:* 
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great benefit derived in agriculture by the habitual use of salt in the diet of cattle 
resides in this, namely : — its stimulating action upon the digestive system, which it 
fortifies while supplying the proper amount of chloride of sodium to the blood, and 
rendering the body less liable to contract a host of serious diseases. I shall insist 
more upon this presently. In 1847, a French medical man, Dr. Plouver,'^ made a 
great number of experiments upon himseK and several other persons, in order to 
ascertain the precise action of salt upon the system; and he concludes that chloride 
of sodium, mixed with the food in ramer larger quantities than is customary, decidedly 
promotes digestion and the assimilation of nutritive substances; it moreover, provokes 
an increase of muscular strength, and so far is capable of counterbalancing the effects 
of an insufficient nutrition. An excess of salt only is to be particularly guarded against 
by persons of a sanguinary temperament, as in such constitutions it tends to produce 
cerebral congestion. 

Only last year (1862) an interesting paper was published by Dr. Scelles, and 
reported upon by Professors Piorry, Velpeau, and Lecanu, concerning the efficacy of 
salt in combating intermittent fever among the peasants of the fenny distiicts. The author 
seems to have made a considerable number of observations (and a medal was awarded 
to him by the Academy of Medicine for them), and to have discovered in common salt 
a febrifuge property resembling that of tJie well-known quinine, " Common salt," remarks 
this author, ''is almost as indispensable to men and animals as the air they breathe; 
it facilitates digestion, aids powerfully hematosis (or oxydation of the blood) and assi- 
milation, and may be well considered as the digestive auxiliary to the coarser aliments 
of the poor." Dr. Scelles has more particularly studied the action of salt in the 
treatment of intermittent fever among the peasants and farmers inhabiting marshy 
districts. He employed it at the dose of ^ to 1 ounce in 35 to 60 ounces of liquid, 
such as coffee, soup, &c., and in a great number of cases the return of fever was 
prevented, as if the expensive sulphate of quinine had been used. Professor Piorry 
has stated in his report, that in several cases salt appears to have acted better than 
quinine, and in others the contrary; that the two substances may be conveniently 
administered together, and that a proper use of salt among the peasants of the marshy 
districts cannot fail to be attended with good results, 

n. — ^Effects of Salt upon Cattle. 

Having now examined the physiological action of salt, more especially upon man; 
and shown the necessity of introducing this substance into the economy of both men 
and animals, I shall proceed to examine in detail its effects upon cattle and other 
domestic animals, its dose, and the manner of administering it either as a normal 
part of the diet or as a medicine. 

In entering upon this part of my subject I cannot forbear condemning the hasty 
manner in which many writers have sung the praises of salt, attributing to this 
really useful substance a mass of properties and a series of effects which it neither 
has, nor ever can produce. At the same time we must guard against the assertions 
which have been launched against salt as an element of modem agriculture, by certain 
French writers, who had political reasons for so doing. More rational opinions are 
now entertained on this subject, and no one can doubt the utility, or rather the 
absolute necessity, of a due proportion of salt in the alimentation' of cattle; though we 
must not expect from it the marvellous effects that some have attributed to it. In 
other terms, when considering the importance of salt in the laboratory, the manu- 
factory, the hospital, the stable or the field, we must avoid regarding it as the 
philosoplier's stone, or our fancies will not be realised. 

Mr. Warden has assured us that, in the north of Brazil, domestic animals die if 
salt is not administered to them from time to time ; and a French writer, M. Roulin, 
noticed in Columbia, that unless salt was constantly mixed with the forage of cattle, 
the females lost their fecundity to such a degree, that the herds diminished rapidly. 

' Comptes E^cs d§ PAcad, dfi Paris^ zxiii.; p, 904. 
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It seems, therefore, that in these climates salt is even of greater necessity than with 
us.* In certain parts of Africa the want of salt is severely felt ; gold, and according 
to Karsten, even men are sometimes exchanged for a few handfuls of it. But it is 
not necessary to multiply these striking examples. 

The action of salt upon cattle (oxen, sheep, horses, and pigs) is very similar to 
that I have described above. As with man it acts upon cattle as a stimulant, a tonic, 
a vermifuge, and renders them less liable to disease ; moreover, it has a very marked 
influence upon the coat (wool, hair) of herbivorous animals. In large doses it irritates 
the digestive organs, purges, predisposes to inflammation and cerebral congestion; in 
excessive doses salt constitutes a poison. 

It must be remembered that in these and similar experiments the tinimals were 
given exactly the same quantity of food each day ; but it is evident, from the well 
known fact that salt rather increases the appetite and renders digestion easier, that 
the cattle receiving salt might have been given a little extra food. Indeed, we see 
that when the fodder was bad lot No. 1 ate it all, whilst lot No. 9 left a considerable 
portion untouched. In another series of experiments Boussingault arrived at the 
conclusion that salt, at the dose of one to two ounces daily, had no direct influence 
upon the production of milk or fat. (His experiments are published in detail in 
Ann. de Chimie, 1847, 1848, 1849.) 

The use of salt in the food of cattle must not, therefore, be looked upon as a direct 
producer of fle^h, so much as a necessary element of the economy, mthovi which 
animals are apt to perish from disease, but toith which the body is kept in a normal 
and healthy state. Not many years ago a well-known German agriculturist, 
Uberacker, brought forward an experiment which is in direct accordance with this 
opinion. Wishing to obtain some exact notion of the influence which salt exercised 
upon his sheep, the flocks of which lived upon a low damp pasture land, and received 
habitually a certain dose of salt, he fixed upon ten sheep and struck off their usual 
allowance of salt. This remarkable experiment was continued for three years, with 
the following results : In the first year five of the ten died of cachexy and worms ; 
in this year the remainder of the flock, 460 heads, lost only four sheep. The second 
yeax a new lot of \en sheep, deprived of salt, lost seven individuals ; the remainder of 
the flock, 864 heads, lost five only; a little later the other three died also from 
diarrhoea. The third year was very rainy ; sixteen sheep were selected, and deprived 
of salt. The whole of them died in the course of the year of cachexy and vermicular 
pneumonia. We have seen above that in the Brazils and Columbia, flocks may be 
annihilated by being deprived of salt, here we' have an example of the same thing 
happening in our own latitudes. 

M. Garriot, member of the Agricultural Society of Lyons, assures us that the milk, 
of cows subjected to a daily allowance of salt, is richer in butter and cheese than when 
these same cows are deprived of salt. 

Sinclair, to whom agriculture owes much useful information, has observed that the 
habitual use of salt has a marked influence in improving the quantity and quality of 
the wool of sheep. This is in accordance with Boussingault's experiments on the 
bullocks. SinoMr goes stiU further as concerns pigs : some of the fattest pigs killed 
in Ireland, according to this observer, are those to whom a certain portion of salt is 
regularly given, and they do not take half the time to fatten, which they require when 
deprived of this valtikble condiment. 

Many other English agriculturists have proved, by direct experiments, that a 
regular distribution of salt to cattle is especially useful in preventing meteorisation, 
caused by feeding cattle with leguminous and cruciferous vegetables. And there exists 
no doubt among those who have tried it, that, when employed in proper quantity, it 
increases the appetite, stimulates digestion, keeps up the normal supply of salt in the 
blood, improves the wool or hair of the cattle, prevents disease, and, moreover, enables 
the agriculturist to fatten cattla upon food which they would not enjoy without it were 
previously mixed with salt. Dr. Desaive, in his treatise on the use of salt for cattle 

^ It is noi so, howeyer, for oxir own dimato furnishes similar examples. 
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(to whicli the Academy of Medicine of Brussels awarded a gold medal), has arrived at 
the conclusion that ** the regular and reasonable use of salt in the alimentation of cattle 
may increase indefinitely every branch of agricultural produce" 

It is on these grounds that the practice of giving salt to cattle has hecome so ex- 
tensive of late years. 

But there is another important consideration with regard to the regular distrihu- 
tion of salt to cattle. I allude to its influence in preventing disease. Its daily use 
becomes of serious consequence, when flocks and herds are menaced with those 
epidemic attacks which too frequently ravage a whole country at once, when a proper 
use of salt would either prevent them entirely, or, at least, reduce them to less dis- 
astrous proportions. During one of the worst of these epidemics which sprang up, if 
I remember rightly about the year 1840, in the east of Europe, the almost wild cattle 
of the Ukraine, Podoha, and Hungary, were struck down in much greater numbers 
than those of Silesia and Bohemia, where the cattle-breeders habitually distribute salt 
to their beasts. Advancing towards the west this scourge diminished in intensity, 
and finally ceased to show itself in Germany, where particular care is bestowed upon 
cattle, and where salt has been for many years constantly employed. But whatever 
be the nature of the disease which threatens, animals are much less disposed to con- 
tract it when the body is in perfect health ; and we have seen that this is impossible, un- 
less the individual receive each day his proper proportion of salt Here naturally arises 
the question, do not the vegetables and herbs eaten by cattle contain the necessary pro- 
portion of this substance in their natural state ? If so, why do the wild cattle of the 
plains travel thousands of miles to find it ? Wherefore the instinct which causes cows 
or sheep immediately to put their tongues to the lump of rock-salt lying in the 
manger ? And why are such baneful effects observed when animals are deprived of 
salt ? No, vegetables do not generally contain sufiicient salt to supply the wants of 
the animal economy, though each plant contains enough to administer to its own 
wants.* But the profusion with which nature has spread this useful mineral 
throughout the earth easily supplies the deficiency. I shall return again to the 
question of salt in plants, when treating of this substance as a manure. 

Our •English agricultural journals have more than once drawn attention to the 
fact that a constant supply of salt, in moderate doses, hastens the development of the 
colt, and promotes muscular power in the horse. It has been also asserted that the 
custom of salting the food of horses presents the same advantages we have enumerated 
* above, besides rendering this animal less subject to inflammation of the stomach, indiges- 
tion, broken wind, worms, periodic flux, and phymatosis (water in the legs). In the same 
manner it has been spoken of by authors well worthy of credit, as preserving Oxen 
from inflammation of the intestines, meteorisation (acute indigestion), chronic indigestion, 
phthisis (consumption), typhus, and the formation of egagropiles (calculary formation 
in the intestines, having for origin a few bristles, hairs, or fragments of plants). 
In sJieep, experiment has shown us that the habitual use of salt has an extraordinary 
influence in the prevention of cachexy (rot, &c.), giddiness, worms, phthiriasis 
(parasites, &c.); and in swine, it appears to prevent hydatides and^some other disorders. 

Such are the diseases from which the habitual use of salt has proved itself a pre- 
servative, and " prevention is better than cure," says the proverb. I could mention 
several others upon which salt is supposed to have a beneficial action, either as a pre- 
servative or a medicine, but I have preferred restricting myself to the above as being 
the result of direct observation, by comparing cattle fed with slightly salted food with 
those taking food without salt. 

Of late years, an excess of rain in the plains of Derry has given rise to numerous 
cases of cachexy, or rot in sheep. This disease makes frequent aind disastrous 
ravages among the flocks of that district, principally because few of the farmers have, 
as yet, decided upon the constant use of salt. This state of things brought forth an 
interesting paper by M. Aumerle,® an agriculturist of much experience, in which the 

< It is only in salt districts, rr near the sea, that horbage may contain sufficient salt to supply 
the wants of herbivorous animals. 

• Revae d'Economio rurale, Fevr., 1862. 
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author states that he prevented the apparition of this terrible disorder in his flock of 
260 sheep, by putting blocks of rock-salt within reach of the animals. " They did 
not fail," he observed, *'to go and lick it several times in a day. The whole of the flock 
was remarkable for its perfect health, and the fine quality of the wool." The author 
strongly insists upon the necessity of rendering the use of salt, in the feeding of sheep, 
a commoner practice than it has hitherto been in France. 

When salt is given for the first time to sheep or oxen, in whatever shape it is ad- 
ministered they never fail to give evidence of their delight in the taste of this sub- 
stance. When it is given as a medicine, either to prevent disease or to combat an 
illness, it acts better when given pure ; but where it is administered regularly every 
day, or three times a week, as part of the diet, it is preferable to mix it intimately 
with the food, whether the latter be raw, fermented, or cooked. I have never known 
a single case in which cattle habitually receiving salt could be observed to waste 
their fodder, or to leave quantities of it untouched in the manger. 

It is now time to fix, if possible, the proper quantity of salt to be distributed 
regularly to cattle, in order that they may derive the greatest possible advantage from 
it, and above all to avoid excess. This is not an easy question ; nor is it one in which 
I can rely exclusively upon personal experience in order to establish once and for ever 
the proper dose of salt for the various species of cattle and domestic animals of our 
farms. I shall endeavour, therefore, to avail myself of the experience of others, and 
of continental agriculturists, as well as English. 

Oxen. — In England, Germany, and France, salt is more or less generally used 
whilst cattle are being fattened. Calves are fattened for several months with salted 
diet ; but, both at home and abroad, we find each farmer giving out the ^dlowance of salt 
sometimes at irregular intervals, according to his own notions, and without any fixed 
basis or dose. It has been proposed, however, to do away with this uncertainty, and 
two methods of determination have been ingeniously resorted to.*^ They are based 
upon the ratio of the weight of the salt to the weight of the animal, and that of the 
weight of salt to the weight of the food consumed. To find a starting point, in order 
to apply this principle, we must examine briefly the quantity of salt administered to 
this class of animals in England and abroad. 

In Great Britain, in the best farmed districts, we find the allowance of salt oscil- 
lating around the subjoined figures, taken as a centre or basis : — 

Calf, six months old .1 ounce. \ 

Bullock or Cow, one year old 3 „ allowance of salt 

Oxen, fattening 6 „ per diem. 

Milch Cow 4 „ j 

In the German Palatinate the oxen receive per diem 5io oz., and while fattening 
as much as 10 oz. of salt. 

In Switzerland, though salt is somewhat dear, the most prosperous farmers have 
adopted very nearly the same quantities as those of the Palatinate. 

In Belgium, there exists a legal allowance of salt, that which is intended for 
agricultural purposes being exempt from the tax levied on the other ; and the law 
fixes for oxen a dose of 2^, ounces per head per diem. This is too much for young 
calves and too little for bijdlocks, according to English and German practice. More- 
over, the Belgians mix their untaxed agricultural salt with gypsum or chalk, in order 
to render it too impure for other purposes, before distributing it to the farmer ! 

In France, many districts ignore the use of salt, in others it is given in lumps of 
rock salt; and in Auvergne, it has been stated that 500 grammes or 16 ounces a day 
would not be too much for the large cattle of that district, were the salt not so 
heavily taxed. 

Horses. — It is generally admitted wherever salt forms habitually a portion of the 
horse's diet, that this animal amply repays the slight additional expense or trouble 
thus incurred. To mix salt with the fbod of the horse, colt, ass, or mule, is a frequent 
practice in England and America. In these countries the usual allowance for a full- 

'f JDesaive, Das Usages Agriooles da Sel, ^c. 
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grown horse, of mid<}le height, is about 2 ounces per diem. The same proportion was 
adopted in France, by the commission charged with the examination of the project for 
taking the tax off salt used in agriculture. In Belgium, the quantity of salt appro- 
priated to a full-grown horse by the government, is little more than 1 ounce per diem. 
But allowance must be made for the size, age, and strength of the hoibe, and this 
remark applies naturally to cattle in general. When horses are much fatigued after 
a day's ride, on entering the stable they will often refuse to take any food ; their 
appetite is gone. A handful of salt, well mixed with the oats, produces a wonderful 
effect in this case. Again, it is surprising that the War office do^s not authorise the 
daily use of salt for the horses of our cavalry regiments ; an ounce or two of salt per 
diem would save the men a great amount of rubbing and smoothing, a kind of work 
which they dislike so much. 

Sheep. — ^In the most ancient times the taste of herbivorous animals for salt diet® 
was observed, and the beneficial influence of this substance in opposing the naturally 
lymphatic temperament of these animals, noted. Thus, we find the Eomans gave to 
their flocks of sheep, every fifth day, an allowance of salt, amounting to about half an 
ounce per head. And this is precisdy the quantity which is still employed in England 
and Saxony daily for sheep full grown and of ordinary size. It may be diminished or 
increased according to the size and weight of the animals. Numerous experiments 
have proved that salt is more beneficial to sheep than to any other species of cattle* 
I have already mentioned some examples of this, and could easily multiply them if I 
did not fear surpassing the somewhat restricted limits of an Essay. 

Pigs. — The energy of the digestive organs in pigs renders the use of salt as a 
stimulant quite a secondary consideration, when we compare these animals with those 
above mentioned. I have given above Sinclair's opinion on the subject. The best 
proportion to adopt as a basis appears to be about one ounce of salt to «very twelve 
pounds of their wash, or two-thirds of an ounce per head per diem for full grown pigs. 
In cases of anticipated disease the dose may be slightly increased. 

Rabbits and Fowls. — ^In general, small quantities of salt should be mixed with 
the bran given to rabbits ; one-sixth of an ounce to every pint of bran ; and should 
never be neglected when disease has shown itself in any of the pens. In some farms 
salt is usually mixed with the food of poultry, about one ounce of salt to 100 ounces 
of food (or one per cent.) appears to be the proper quantity. 

In administering salt, unless it be used as a medicine, the more intimately it is 
• mixed with the food, the better. This is not an easy matter with fodder, especially 
that which has been salted to preserve it, in which case we must endeavour to make a 
rough estimate of the amount of salt in a given weight of the fodder in order not to 
administer an injurious excess. In farms where oil or rape cake is given in powder, 
this being rather an indigestible food, the allowance of salt should be mixed with it in 
preference to any other fodder. It is easy to mix salt intimately vnth any cooked or 
«emi-liquid food. 

It should be borne in mind that an eaccess of salt is injurious to any animal, and 
that is why I have given the preceding figures as a kind of practical guide. An 
excess of salt produces irritation and inflammation of the mucous membrane, and 
causes several kinds of skin disease, especially in sheep. With horses, an excess of 
salt has been knoVn to produce dysentery, and in oxen diseases of the blood. 

Moreover, salt should never be given to cattle when a deficiency of food does not 
enable them to receive abundance of nourishment ; in which case we excite an 
appetite without satisfying it, and the animals lose flesh rapidly. Salt is to be 
prohibited, also, wherever congestion of any important organ is observed, or where we 
have perceived inflammation of the bowels, of the liver, bladder, or womb. In such 
cases we must not be guided by the instinct of the animals themselves, which 
generally attracts them to salt. 

In some diseases of the digestive organs salt has proved beneficial ; thus, in cases 

^ I have alluded above to the presence of comparatively large quantitiei of soda in tilie blood of these 
animals; besides the usual amount of chloride of sodium. 
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of rot in the liver, accompanied by loss of appetite, paleness of the membranes, 
swellings imder the throat, &c., Mr. Tanner recommends salt. He says : — " Avoid 
groimd which commimicates the rot, and give the sheep a free supply of rock salt, 
except when breeding and in milk." And for the treatment, " give iodide of iron five 
grains, spirits of turpentine half an oimce, twice a day, and let the sheep have free 
access to salt." And, again, for the disease called red-water, a species of dropsy, 
"liberal supplies of food, a dry resting-place, and the use of rock salt."' For 
numerous other disorders in the treatment of which salt may be advantageously used, 
I must refer to some of the latest treatises on veterinary medicine. 

Considered as a medicine, salt purges animals at the following doses : — 

Horses 8 to 10 ozs. 

Oxen 10 „ 16 „ 

Sheep 2 „ 3 „ 

Pigs 2 „ 3 „ 

Dogs 1 „ 2 „ 

It becomes a poison at the following doses : — 

Horses 2 lbs. 

Oxen 3 „ 

Sheep « 6 to 8 ozs. 

Pigs 4 „ 6 „ 

I have now given all the details I consider necessary with regard to the use of salt 
for cattie, and figures which will enable these notions to be put in practice without 
danger, by any who have not yet had an opportunity of judging for themselves. If I 
have entered into too many details, it is because I believe t£at we cannot too strongly 
call the attention of the practical farmer and the veterinary surgeon to the subject of 
this Essay. 

ni* — ^Application of Salt to Fodder. 

In this section I shall examine the application of salt to fodder, a question that 
may convenientiy follow the action of salt upon cattie, and which is quite distinct from 
that of salt as a manure, treated of in arfuture division. 

In the neighbourhood of the sea we have frequent cases of naturally salted 
pastures, which appear to have been many times noticed as particularly beneficial to 
sheep ; a circumstance which, after what has been stated in this Essay, can be easily^ 
accounted for. However, as we shall see in another section, when the quantity of 
salt in the soil attains to a certain figure, the ground becomes covered with salicomia, 
salsola, atriplex, and other plants of salt districts, and the pasture land diminishes in 
value proportionately. But in the interior of Continents the fodder of cattie is some- 
times acidy sometimes poor or siliceous, and sometimes muddy, in each of which cases 
the use of salt may be had recourse to with advantage. Acid fodder is that in whiqji 
we find several plants of the dock tribe {liumex,) which contain large quantities of 
oxalic acid. The farmer should endeavour to get rid of them by weeding in the 
Spring before their grain ripens.*^ Acid fodder attacks the enamel of the teeth of 
cattie which are fed upon it, and they have an instinctive repugnance to feed upon it 
for any length of time. This antipathy is partially overcome by^ a moderate use of 
salt ; and experiment has many times proved that cattie will eat hay when slightly 
salted, which they would not touch without the addition of the condiment. 

Foot or siliceoui fodder is that in which several of the larger and coarse grasses 
are plentiful, such as phlaris, arundo, <&c., besides equisetaceiB and reeds. The stalks 
of these plants contain a large amount of silica, and though they are sweet-tasted 
when young, whilst sugar predominates in their stems, they become hard and tasteless 
when ripe, being difl&cult of digestion, and scarcely superior to straw as elements of 

^ The Sheep of the West of England, by H. Tanner, Professor of Agrioulture and Boral 
Economy, Queen's OoUege, Birmingham. 

^^ They also disappear, after a time, if the ground be manured with the mixture of quicklime 
and Bait, alluded to in another section. 
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nutrition. Salt, by its stimulating action upon the digestive organs of herbivorous 
animals, enables them to eat this coarse food, and to extract from it a certain quantity 
of nourishment which they would not effect otherwise. 

Muddy fodder happens where pasture land is subject to inundation as harvest time 
approaches. In this case mud attaches to the stems of grass, and the hay acquires a 
peculiar nauseous or marshy odour, and cattle avoid it. In this case the administration 
of salt is not only useful, but absolutely necessary, where cattle are fol*ced to feed 
upon this species of fodder. Indeed, without a daily admixture of salt, epidemic 
disease is sure to break out and decimate the herds, as we have frequently seen in the 
marshy plains of Western Europe. 

Also, hay which has been wet once or twice after being cut, or which is old and 
has long lain in a damp place, should never be dealt out to cattle without a proper 
admixture of salt. 

In the above cases, 1 to 6 lbs. of salt to every 1000 lbs. of hay is sufficient to 
correct the effects of these kinds of inferior fodder, and a little more with the poor or 
siliceous qualities of food. 

But another important question is that of the preservation of hay by means ol 
salt, a practice which is becoming gradually more general, for the variability of our 
climate renders it frequently impossible to stack hay in a perfectly dry state. Salt is 
employed hero to prevent the hay fermenting or becoming mouldy. In hay-lofts or 
ricks, hay suffers most in the centre of the mass. At the sides, where the air has 
free access, the injurious moisture is soon driven off. The decomposition, which it 
should be our endeavour to prevent, only effects about four-fifths of the stack. The 
best mode of proceeding, which I can recommend in this particular case, is the follow- 
ing 'P When the first layer of the stack is laid, to the depth of about two feet, a little 
common salt is sprinkled over the surface as equally as possible, and the same operation 
is repeated for every layer of two or three feet, until the stack is completed. It is useless 
to spre&d the salt to the sides ; the more central portions of the rick alone require it. 
The salt should be spread to within such a distance of the sides as the air may be 
calculated to penetrate and dry the hay thoroughly. The exact proportion of salt to 
be employecl in this circumstance, to ensure preservation of the hay, is one-fifth per 
cent, or 2 lbs. of salt to every 1000 lbs. of hay. Let us suppose for a moment that we 
are going to stack fifteen cart loads of hay, which we may estimate approximately at 
4,000 lbs. each, forming a total of 60,000 lbs. for the whole weight of the stack. As 
four-fifths of this only will require salt, we must first subtract one-fifth or 12,000 lbs., 
which leaves 48,000 lbs. to be salted. This will require 96 — say 100 lbs. of salt, ac- 
cording to the proportion established above. An intelligent farm labourer, who 
superintends the erection of the stack, can always judge pretty nearly what will be 
its height, consequently how many layers of two feet it will contain, and he will 
divide the 100 lbs. of salt accordingly. 

The value of salt in this case resides in its antiseptic property, which is also relied 
upon in several other circumstances to be examined presently. The salt attracts to 
itself the moisture of the damp hay and forms a kind of saline dew, which spreads 
itself through the mass and preserves the fodder from slow decomposition. Some 
authors have asserted that salt increases the nutritive value of fodder to such an 
extent, that cattle may dispense with oats when fed with it. But I do not admit the 
fact, though there can be no doubt that salt stimulates digestion, causes the animal 
to eat with better appetite, prevents worms, and many other disorders, and, so far, 
really does increase the nutritive value of fodder to a great extent. 

IV. — Uses of Salt in the Dairy. 

I must say a few words upon the use of salt in the dairy, &iB., and in this section 
shall speak of it in relation to butter and cheese. Salt is not only useful in preserv- 
es i>he pvaotice waB, I believe, put syBtemAtioally into operation in England for the first time 
by my father. 
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ing butter, but is constantly resorted to in making this article of food; whicb, without 
it, is nearly insipid, and to an Esquimaux or Cossack would be quite inferior in 
flavour to a common tallow candle. 

Fresh biUter always contains a certain proportion of salt, which is increased con- 
siderably in what is called sdU butter. The quality of butter varies exceedingly, 
according to the pasture land on which the cattle have grazed, according to the 
quality of fodder, the season, the particular breed of cow, the method of making, Ac- 
It sometimes happens, when cows have been fed on turnips and cabbages, that the 
butter has a very disagreeable flavour, to obviate which more or less salt, sugar, and 
saltpetre, are had recourse to. In such cases one ounce of common salt and one 
ounce of saltpetre may be dissolved in two pints of water, and a quarter pint of this 
added to every fifteen gallons of milk.^^ I have never made any direct experiment to 
determine the precise amoimt of salt generally added to fresh butter. When it is 
made and all the buttermilk entirely worked out of it, a little salt, about two per cent, 
is thoroughly incorporated before it is made into forms. The Tartars and French 
have been long in the habit of preserving butter by melting it at a moderate heat, 
thus causing the coagulation of the albuminous and curdy matters remaining in it, 
which are very apt to putrefy and cause the butter to turn rancid. This process has 
also been put into practice in England. The melting is operated in a water-bath 
heated to about 176® fahrenheit, that is, by plunging the vessel containing the butter 
into water heated to that degree. When it has remained for some time completely 
liquified the butter is carefully decanted, strained through a tammy cloth, and slightly 
salted. In this state it may be kept, nearly fresh, for a long period of time, especially 
if placed in well-closed jars. The French also purify their butter by melting it in 
pots, plunging in boiling water, and mixing with it a concentrated solution of pure 
salt. This promotes the subsidence of the caseous or cheesy matter, and so preserves 
the butter from rancidity. When the clear butter, floating upon the salt and water, 
is poured off", it should be cooled suddenly, to prevent the crystallisation of its stearine 
(solid grease), and consequent separation of the oleine (liquid grease), which would 
not only spoil its appearance but also its flavour. 

In the common process of salting butter, the per centage of salt employed varies a 
little in each district. Experiment has proved that 1 lb. of salt to every 6 or 7 lbs. of 
butter is the most advantageous proportion, imless the butter is intended for long 
voyages, when 1 lb. of salt to every 6 or 6 lbs. of butter is preferable. Nothing is easier 
than to wash out this salt (when the butter is to be eaten) by working it about under 
water, provided the water be frequently renewed ; but it is mostly eaten with the salt 
in it. In salting butter, the great point to be attended to is the thorough and equal 
incorporation of the salt through the mass of butter. This may be done by means of a 
roller, such as is used for making pastry, or by any other similar artifice. Salted butter 
is generally potted in pots of glazed earthenware, and well covered to keep out the air. 
In France, according to the celebrated Mademoiselle Catherine, about hdf an inch of 
pure salt is placed over the butter which has been pressed tightly into these pots, and 
the latter are then closed with parchment or a flat wooden bung, enveloped in linen 
and fitting well. 

In Great Britain, butter is often preserved with a mixture of one part of loaf 
sugar, one of saltpetre, and two of the best salt. These ingredients are thoroughly 
mixed, and once ounce of the mixture incorporated with 1 lb. of butter. The latter 
is then potted with the usual precautions, the pots holding 10 to 14 lbs. each, and 
improves on keeping for many months. 

In summer, fresh butter can be kept cool and good for a long space of time, by 
keeping it in water saturated with salt. 

The theory of preserving butter is simple enough. It is well known that this 
substance, as prepared in the dairy, contains a certain amount of caseine and albumine 

" Soma antboTS affirm, and I donbt it not, that butter is of better quality when the cows 
reeeive salt regtilarly in their diet, in the lame manner that mutton is partioularl j fine when sheep 
feed regularly upon slightly salted fodder. (See page 19.) 



Digitized by-V^OOQlC 



tHl trSB Of SALT IK AORICJtJLTtr»i. 4^ 

(O.S to 0.7, and even 1 per cent, in the best made butters, according to the late Pro- 
fessor Johnston), and these matters when exposed to the air soon decompose, ferment 
and putrefy, and determine a similar alteration in the butter, which becomes rancid. 
The addition of a harmless antiseptic, such as salt, prevents this. It is therefore 
necessary that the salt be added immediately the butter is made, before the caseous 
matter has had time to decompose ; and in using the above proportions all the water 
in or about the butter becomes saturated with sdt, and will not contribute to organic 
decomposition as pure water does. Moreover, this decomposition requires the pre- 
sence of air ; so the more the air is excluded, the better. 

Salt plays quite as indispensable, if not still more important part in the manufac- 
ture of Cheese, In the first place, the rennet, which is almost universally used to 
coagulate milk in preference to any other means, cannot be prepared without salt. 
Rennet is the prepared mucous membrane of the stomach of the calf, lamb, goat, 
sucking-pig, or hare. The stomach of one of these animals, generally the former, is 
taken and covered with salt, or allowed to steep for some time in water perfectly 
saturated with salt; it is then dried, and hung up for a long time. When, after a 
lapse of nine or ten months, this membranous pouch, in its dry state, is again 
plunged into salt and water ; a portion of its substance is dissolved and gives to the 
water the curious property of coagulating milk. This is not the place to dilate upon 
the probable changes undergone by the membrane in these circumstances.^' Its won- 
derful action upon milk is little understood and can scarcely be accounted for in our 
chemical theories, the most perfect of the present day. In some countries several of these 
dried membranes are treated together, and a large bulk of liquid, capable of coagulat- 
ing hundreds of gallons of milk, is obtained at once ; it is mixed with a sKght quantity 
of rum or brandy, and kept in weU-stoppered bottles. In other districts a piece of the 
membrane, just sufficient to produce enough coagulating liquid for the work next day, 
is cut off the night before. The action of rennet is not directly owing to the salt 
used in its preparation {vide note 13), but to the faculty it has of converting the sugar 
naturally contained in milk into lactic acid, which rapidly causes coagulation. In 
Holland, it is a common practice to use hydochhric add, and in some places vinegar is 
employed for the same purpose. 

The coagulum thus produced is cheese, and, whether obtained by rennet or by the 
direct action of acids, it is, in all countries, mixed with the proper proportion of salt, 
before it dries completely into a hard mass. In some parts of Gloucestershire and 
Somersetshire, however, the salt is rubbed into the cheese after it has hardened ; in- 
deed, the system of salting varies a little in each district. In Gloucestershire, after 
the cheese has been from twelve to twenty-four hours in the press, it is considered 
ready for salting. It is held here as a general rule that the salt should not be applied 
until the skin of the cheese is firm and free from openings, as these openings never 
close completely after salting, however great a pressure may be applied. The salt is 
rubbed by hand over the whole surface of the cheese as long as. it continues to take it 
in, after which it is wrapped in a dry cloth and put under the press. In the course of 
twenty-four hours it is again salted as before ; but this time it is put in the vat with- 
out a cloth and pressed, in order to produce a smooth and even surface. A third and 
final rubbing with salt is given at the same interval, and the cheese being pressed as 
before, it is then ready for being removed to the drying room. In this process the 
quantity of salt used is rather more than three per cent., or 1 lb. of salt to 32 lbs. of 
cheese. 

In Scotland it is a general practice to salt the curd when broken down the last 
time, but, according to the Gloucestershire farmers, if the curd is salted when ground 
down before being put into the vats, the salt has the effect of giving a skin to each of the 
particles of curd it comes in contact with, and prevents them from intimately uniting. 
And, although the curd may be pressed together and become good cheese, it never 
becomes a close, smooth, solid mass, like that which is salted after it is made, but is 
of a loose texture and crumbles when cut. Nor is it so good for toasting. 

>* It has, by the addition of salt, undergone a peculiar form of deoompontion. Without tlie 
salt, it would merely have undergone oirdinary putrefaction. 
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In Cheshire, the curd, being comparatively jfree from whey, is taJjen out of the 
7at, cut into pieces, jind crumbled down with the hands, or by passing it through the 
curd-mill. The salt is then intimately mixed with it, in the proportion of rather more 
than two per cent., or lib. of salt to 46 lbs. of curd. The salted curd is again re- 
turned to the vat, in a dry cloth of fine texture and submitted to pressure, and turning 
alternately for two or three days. In other parts of Cheshire external salting is 
practised as in Gloucestershire, m preference to salting the broken curd. 

In Leicestershire, the common cheeses are salted as in Cheshire and Gloucester- 
shire; the making of StiUon cheese is, however, different: curd is cut in slices, and as 
these are laid in the strainer a small quantity of salt is sprinkled between every 
second or third layer. 

The above examples must suffice to give an idea of the method of using salt in 
making cheese, as it would be tedious to go into all the slight variations of method, 
more or less resembling the above, practised in the different districts of Great Britain 
and Ireland. 

The action of salt upon the cheese has a considerable influence upon its flavour. 
By its antiseptic property, already alluded to, it becomes a greater or less obstacle to 
decomposition, according to the quantity in which it is used. The flavour of the 
cheese depends precisely upon the degree of this decomposition, which always slowly 
progresses in spite of the salt," but would be rapid witlwut it, wherever there was 
moisture. In this slow decomposition various organic compounds or ethers are 
developed, characterised as compounds of acetic ctcid, butyric acid, valerianic acid, 
caproic acid, dc, of which a considerable number have been isolated and submitted to 
chemical investigation. These compounds are indeed most interesting to the chemist, 
and as one or the other predominates the cheese takes a corresponding flavour. 
Their formation is promoted by damp and a certain degree of warmth, and salt 
enables the decomposition to take this favourable direction ; without it quite a distinct 
series of changes would set up, and soon end in putrefaction. Some of the Dorset- 
shire cheeses turn mouldy in a few months, probably from want of salt, though they 
still retain a pleasant taste ; whilst the Dutch cheeses, which are not expected to 
undergo considerable decomposition by keeping, are sometimes unpleasantly salt to the 
tdste, and I never yet met with one in a mouldy state. The proper proportion of salt 
for producing our best varieties of English cheeses, which increase gradually in 
flavour by keeping, oscillates, as I mentioned before, between 3J to 3J per cent. 

V. — On THE Salting of Bread, Bacon, Beef, &c. 

\ 

I have very few words to say about the application of salt to the making of bread. 
Bread is essentially composed of three substances, flour, toater, and salt, which must 
be thoroughly incorporated by kneading before baking. The best manner of adding 
the salt is, perhaps, to dissolve it in the water which serves to prepare the dough. 
The exact proportion of salt generally used in England, is 1 lb. of salt to the sack of 
flour* In France rather less is used, the proportion being represented by Sf lbs. of 
salt to three sacks of flour. This slight deficiency may help to account for the acidity 
of taste which characterises most of the Parisian bread, and is decidedly disagreeable 
to strangers, though the French, from long habit, have ceased to perceive it. 

It is, perhaps, needless here to enter into much detail concerning the salting of 
pork, hams, bacon, meat, &c. An endless variety of receipts have been brought for- 
ward and recommended for these purposes. Let us take, for example, the following 
method of curing hams, in which the relative proportions of the different ingredients 
have been calciflated to give a very satisfactory result. The hams are hung for a 
day or two and then sprinkled over with salt, and drained for a day more. For each 
ham IJ oz. of salt, the same quantity of saltpetre, i oz. of sulphate of potash, and 

^* Unless, indeed, this substance is used in sucb quantities as to render the taste disagreeably 
saline, as we find in the flat cheeses manufactured at the present day hj the Arabs and Syrians 
and in Bomt of the Dutch cheeies. 
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1 lb. of coarse sugar are taken, pounded, and mixed intimately together. Such a 
mixture is rubbed into the ham every day for four days, the latter being turned every 
day. The ham is generally rubbed once a day for four days and no longer ; care is 
taken, however, to turn it every day for about three weeks or a month; after which it 
is allowed to drain, is sprinkled over with bran, and hung in a chimney where wood 
is burnt. It is thus smoked for the space of ten days. 

The theory of this operation is easily imderstood : the salt acts here as a pre- 
servative, and the antiseptic action is completed by the creosote volatilised from the 
burning wood. This is very similar to the process of curing herrings, discovered 
about the middle of the 16th century by the Dutch fisherman Beuckels. This inven- 
tion proved so important to Holland, that in 1696, when the Emperor Charles V. 
visited Biervliet, where Beuckels was buried, he ordered a magnificent monument to 
be erected over the fisherman's grave. 

Another process consists in using lib. of salt (half best and half common), to which 
are added 2 oz. of saltpetre, 2 oz. of hlack pepper, and 1 J lb. of treacle. There are 
several other modifications of these recipes, supposed to produce different qualities or 
differently flavoured hams. However, salt, in virtue of its antiseptic property, is the 
principal ingredient in all of them. 

Bacon is cured in a similar manner; each flitch is sprinkled vdth salt and allowed 
to drain twenty-four hours. A mixture being made of 1^^ lbs. of salt, 1| lbs. of coarse 
sugar, and 6 oz. of saltpetre, this is well rubbed on the bacon, turning it every day for 
three or four weeks ; the salt used should be of the very best quality. It is then 
hung up to dry, and may afterwards be smoked for eight or ten days. The quantity 
of salting mixture just mentioned is calculated for a hog of about seven score. The 
amount of salt used in Great Britain alone, for this purpose, is enormous. Some- 
times for beef, hams, &c., the above-named salting mixtures are dissolved in water to 
constitute a " pickle," in which the meat is allowed to soak in a closed vessel for a 
fortnight or three weeks (a faulty process — see further). The addition of a certain 
proportion of sugar' or treacle in these processes is simply made for the sake of 
flavour, and may facilitate the mechanical operation of rubbing in the salt, or in 
mixing the ingredients. But as far as preservation is concerned, the addition of 
sugar is prejudicial, although meats may be preserved for a long period of time if 
perfectly saturated with sugar. The more salt which enters into the composition of 
the salting mixture, the longer the ham, bacon, or beef will keep. A certain quantity 
of sugar added, being in contact with the natural ferments contained in the meat, and 
their action being modified by the presence of the salt, compounds of butyric, valerianic, 
and other organic a<Ms, are slowly formed, all of which compounds possess character- 
istic flavours. When the meat is smoked for a long time the quantity of creosote 
absorbed hinders this slow decomposition considerably, if not completely. 

The present method of salting meat, in liquid pickle, might be improved. The 
fact is, that in this system of salting a great part of the nutritive juice and salts of 
the meat are extracted by exosemose (filtration through the membrane). The process 
of rubbing in the salt is therefore preferable, and when the liquid process is used the 
solution should, afterwards, be evaporated or boiled down to get rid of the salt, and 
the remaining juice used as a sauce to the meat. Where this is not done, the loss 
should be replaced by a free use of green vegetables, served with the meat. 
' In concluding this section, it may, perhaps, be useful to lay down some kind of 
rule as regards the use of salt in the preparation of soup or broth, which frequently 
forms part of the farmer's daily fare. The art of making broth consists in extracting 
a due proportion of nutritive matter from the meat, by using a proper proportion of 
water for a given weight of meat, and a proper allowance of salt. The exact propor- 
tion of each substance appears to be happily hit in the bouillon hoUandai^, which is 
made with the following ingredients in the subjoined proportions : 

Water 4 lbs. 

Meat (beef of best quality) 1 lb. 

Fresh vegetables 1 oz. 

Burnt onion J oz. 

Salt •..•.••#•#.••....••,•........ i oz. 
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This is tho relative proportion, 1 lb. of meat being taken as unity generally used, 
but the quantity of vegetables may be augmented ad libitum, and that of the salt ac- 
cording to taste. When well prepared, broth constitutes one of the most agreeable 
and nutritive of aliments. 

Liebig has given, in the AnndUs de Chimie (T. xiii. 3rd series), a process for 
obtaining an extract of meat^' which requires only to be dissolved in water and salt 
added, to constitute the most excellent soup. In countries like Australia, Buenos , 
Ayres, &c., where cattle are killed for their hides alone, or for their hides and tallow, 
the flesh might be treated by Liebig's process, and, by a proper addition of salt, the 
dried extract might be preserved for a length of time, It would constitute an exceed- 
ingly cheap and substantial source- of nourishment. 

VI. — Otheb Aobioultural Uses of Salt. 

I In this section I shall class together several minor uses of salt in agrioultuie, 
which may be frequently resorted to with advantage. 

Potatoe Disease. Much has been written concerning that terrible scourge known 
as the potatoe disease, and several remedies more or less efficacious, but perhaps 
never entirely so, have been proposed both in England and on the Continent. In all 
cases of disease and organic decomposition we. have, in the antiseptic properties of 
salt, a remedy which, if apparently not perfect in exceptional cases, is, however, 
harmless to the persons who use it 

Though salt (chloride of sodium) does certainly not possess the powerful antiseptic 
properties of corrosive sublimate (chloride of mercury), yet its action can be depended 
upon in numerous cases, as we have already seen ; and when in extreme cases an 
antiseptic of great power is required, salt may advantageously be tried in conjunction 
with some more powerful chemical such as chloride of zinc, or chloride of iron, &c., 
before rushing to such dangerous poisons as chloride of mercury, sulphate of copper, 
arsenic, and the like. "I have always found it a great advantage to dip my sheep in 
a solution of arsenic, black soap, &c.," says Mr. Lush,^^ "which is done in the autumn 
of each year." The author says no more upon the subject. Now, a saturated solution 
of salt would, I am confident, have proved quite as beneficial, and far less dangerous 
both to the farm labourers and the sheep. 

In the case of potatoe disease, experiment has more than once proved the efficacy 
of rolling the tubercle, either whole or cut, just before setting, in a mixture of lime 
and salt. I have never seen this operation performed in England, though it may 
have been tried here, but in Belgium the proportions used with success to this effect 
are, 1 to S lbs. of common salt to 10 lbs. of lime, or 20 lbs. of the former to 1 cwt. of 
the latter. 

Cooking, Sc. In many instances of cooking, such for instance as the simple 
boiling of potatoes, a handful of salt thrown into the water is almost essential to 
obtain a satisfactory result; and the reason is simply this: water holding salt in 
solution boils at a higher temperature than pure water, and consequently whatever is 
submitted to boiling salt and water receives a greater amount of heat than it' can 
receive in boiling spring water. 

P| Preservation of Potatoes, An old process, which I have seen put into practice in 
France, consists in filling a large circular boiler, like those used in brewing, with a 
saturated solution of salt. This is made to boil, and the potatoes, placed in an open 
wicker basket, are plunged completely into this boiling saline batJi for exactly tefi 
seconds. The basket is then withdrawn ; its contents dry quickly in a warm place, and 
when thoroughly dried they are carefully stored away. The quantity of potatoes that 
may be treated in this way, in the course of a single day, is astonishing. When care 

1^ The process consists in extracting the soluble portions of fresh meat by about as much 
water as meat, and evaporating to obtain the extract. By meaps of this preparation Baron 
Liebig saved the life of one of his family, a lady, whom the medical men had lost all hopes of 
saving. 

" Beport of experiments on a fonn, Bath, }8d9. 



Digitized by VjOOQIC 



T£[£ USE OF^ALT IH AOBICUXiTUBS. ^ 47 

has been taken not to remove them to the store room until perfectly dry, they vill 
keep for a great length of time without sprouting or manifesting any kind of decom- 
position. 

Bleaching Oils. Linseed oil, nut oil, &c., used in making varnish and for many other 
purposes, are bleached by exposing them to the action of the sun's rays. For this pur- 
pose, to obtain a rapid and perfect result, the oils are poured upon a solution of salt, 
contained in wide flat vessels, so as to form a layer, the thinner the better, upon the 
saline liquid. In the course of a short time^^ the oil, however dark coloured, is per- 
fectly bleached and transparent. The salted water absorbs the mucilage. Moreover, 
the salt solution appears here to set up a weak electric action, which facilitates in an 
extraordinary manner the purification of the oil, "^yhilst the salt also prevents any 
tendency on the part of the oil to become rancid. I have made several experiments 
upon this process, and have never been able to obtain such rapid and perfect results 
with pure water as when I employed water in which a certain quantity of salt was 
dissolve^. This quantity does not appear to be material to the success of the opera- 
tion ; a saturated solution of salt might perhaps be used, though mine were not 
quite saturated. 

Pickling Wheat. The art of pickling wheat has for its object the destruction of 
any microscopic fungi, animalculte, eggs or larvae of insects, winch though quite invi- 
sible to the naked eye, are well known to adhere frequently to the outside of the 
grains of com. These germs develope and produce diseases of various kinds when 
file grain is sown, or in the young plant as it rises. In pickling wheat various sub- 
stances have been used ; lime, gypsum, and especially sulphate of copper, a dangerous 
poison commonly known as bliie vitriol. Indeed, in some parts of England it is now a 
common practice to dress seed wheat with about lib. of blue vitriol in 4 gallons of water 
to 4 bushels of grain. Now we have already seen that salt possesses antiseptic qualities 
which would certainly be as effective here as in other places. Gypsum can be of no 
effect. But a mixture of salt and lime should be tried in place of pickling with 
sulphate of copper. In some districts, as soon as wheat is about to be sown, 8 lbs. of 
quick-lime for every three bushels of grain, or thereabouts, are slacked with a small 
quantity of water, and rapidly applied to the seed, which is turned over and over 
again with a wooden shovel. From what we already know of the properties of salt, 
it is doubtless that the latter, or salt and lime, would be more beneficial in this case 
than pure lime, and less hurtful to the farmer than sulphate of copper. 

Destruction of CaterpiUars and Snails. For the last 200 years we have been 
recommended in the public journals, when plants are infested with caterpillars, 
to water them with a solution of soap, and this certainly kills the insects and 
often the plants also. A saturated solution of salt is found to be just as efficacious 
and less liable to injure the plant, it should be applied with a syringe." 

When snails appear on corn-land or other fields, either quick-lime or common salt 
can be advantageously employed to destroy them ; and the method of doing so is thus : 
In the Spring mohiings, when the weather is rather colder and damper than usual, 
rise before the sun and sprinkle over the ground either quick-lime or salt. Salt of the 
commonest description is extremely efficaqious in this instance. From 3 to 6 cwt. 
per acre is the proper quantity. If neither salt nor lime can be obtained cinders must 
be taken. When the ground is not too wet the roller can be passed over it, burying 
the salted snails, which thus form an excellent manure. In Belgium where snails are 
in some districts remarkably abundant, as around Bruxelles, Waterloo, &c., this method 
has often been practised with as much success as in England. And it has been 
proved that the use of the roller without the previous action of the salt, lime, or cin- 
ders, is not nearly so effective. Mr. Lush, already once quoted above, says, " I have 
tried salt with lime, which answered well, and also salt alone on some occasions has 
been very beneficial, principally in preserving vetches from the slugs."^^ 

" The time varies from two days to a week, according to the light, the description of oil. <fcc. 
>* It is in such cases of blight that small birds are so usefal. Immense prices are being 
offered in Australia for English sparrows, thrushes, blackbirds, &o, 

i> Journal of Bath and West of England Agricultural Society, 1859, p. 64. 
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Colza in refermce to salt, I have a few remarks to offer with regard to the action 
of salt upon colzay one of our most useful plants. In Flanders, where immense 
quantities of these plants are cultivated for their oil, the agriculturists sow the 
grain at the latter end of May or commencement of June, for they know by experience 
that once above the soil the young plant must never see the sun of May. This late 
sowing is very prejudicial ; the plant flowers late, and only ripens its grain at the end 
of September or commencement of October, and consequently, the grain often comes 
in an unripe state into the market. The Flemings are well aware of this ; but 
experience has taught them that if the seed is sown earlier in the year, the young 
plant is invariably infested with green fiy f aphis, J which devours its tender buds and 
afterwards the flowers, reducing tl\e harvest to a mere nothing. But, strange to say, 
if the soil in which colza is sown contains a certain proportion of salt, the green fly 
does not show itself even when the seed is sown early. This is why coJza may he, 
and is, sown from early Spring to April in the Flemish and Dutch polders, where common 
salt is always present in the soil, and consequently the seed is ripe a month or si^ weeks 
sooner than in the interior where the soil lacks salt. When treating presently of salt 
as a manure, I shall refer again to colza. 

This plant, like all cruciferous vegetables (cabbage, turnip, mustard, reddish, &c.,) 
is subject to be attacked by quantities of altica oleracea, a minute black coleopterous 
insect, sometimes called the " earth flea " on account of its small size, and the fact of 
its jumping about like a common flea. By rolling the seeds of colza, or other similar 
plants, in a mixture of salt and sulphur, the ravages of this insect have been somewhat 
prevented, especially on turnips, when care was taken to weed out the wild mustard 
or any other cruciferous plants from the fields. In the case of colza, however, 
another practice has been observed with success.** The grain is allowed to lie for a 
few hours in water saturated with salt. This kills the eggs of the aUica, which are 
almost always to be found adhering as minute microscopic points to the surface of the 
grain, when the latter is submitted to careful examination. It is also important that 
the plant should develop itself quickly in a well manured soil, as the mandibles or 
jaws of this destructive httle insect are incapable of attacking a moderate-sized plant. 
Now, in the next section, we shall see that for colza a soil cannot be considered well 
manured unless the manure contain a certain proportion of salt. 

Flax, Flax is sometimes infested with the parasitical weed Cassuta europea, 
which it is not easy to get rid of. Sometimes sulphate of iron or green vitriol is 
employed to destroy it. "Several remedies" says Ysabeau* "have been proposed to 
destroy the cuscuta, the most effective is a strong dissolution of sulphate of iron. 
This solution invariably kills the parasite, but also the linen, so that it can only be 
employed when the harvest of linen is considered as lost and it is desirable to kill the 
cuscuta in order to rid the soil of it before planting the crops that are to follow the 
flax." But sulphate of iron is prejudicial to any soil and to every plant, and we have 
numerous examples where salt, which is not a poison, is very effective against parasitio 
growth ; it is important, therefore, that agriculturists in general shoidd make more 
experiments with the latter than they have hitherto done in these and similar cir- 
cumstances, which experiments would certainly add to the already numerous resources 
offered to us in the use of salt. 

^alt as connected with moisture of soils. Our readers may perhaps think it strange 
that salt can be connected with the dryness or dampness of a soil. However there 
are circumstances in which this substance, as nature furnishes it, can prove very 
useful ; and I have seen it used with success, on a small scale, to retain or attract 
moisture in soils which lose their water easily. Soils have the power of absorbing 
moisture to a considerable extent from the atmosphere, as noticed in the first instance 
by Sir Humphrey Davy, according to whose observations^^ this power depends in 
great measure upon the state of division* of their parts. The more divided they are 

^ Tsabeau. CuUure des PlarUesfourragh-es. P. 121. Brozelles, 1854. 

• loc, cit, 

31 Elements of AgricuUural Chemittry^ 1839, sixth edition, pp. 17^170, 
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the greater is the absorption, and this property of soils is connected intimately with 
fertility.** The stiff clays which take up the greatest quantity of water when it is 
poured on tiienii are not the soils which absorb most moisture from the atmosphere 
m dry weather, they cake and dry more or less rapidly. On the contrary Davy found 
that the attraction of a soil for moisture generally proved an index of its fertility. 
Thus he found that 1000 grains of a very fertile soil when dried at 219^ Fahr., gained in 
an hour, by exposure to air saturated with moisture, eighteen grains. Another 
fertile soil treated in the same manner gained sixteen grains, <&c., whilst barren 
soils absorbed only three to eight grains. 

In some of my own experiments a soil which treated by Davy's method gained only4-5 
grains of mositure, when previously mixed with a very small quantity of common rock 
salt (red rock salt from Cheshire), dried at 919*^ Fahr., and then exposed for one hour 
in an atmosphere charged with moisture, absorbed no less than twenty-eight grains ! 
Another, sandy loam, when exposed to the air in a dry state 1000 grains absorbed 
2*43 grains ; when the same soil was mixed with salt, dried thoroughly, and exposed 
as before, the absorption of 1000 grains of the mixture was 95*78 or nearly twenty-six 
grains (the quantity of salt employed was 0*3 or not half per cent). 

These experiments prove that naturally dry soils might be made to take in a 
proper degree of moisture during the night (in summer) by the use of the common 
deliquescent rock salt. That the retention of moisture in the soil is essential to turnip 
crops, on whatever land they grow, has been fuUy proved by Mr. Robert Vallentine.'^ 

Sandy, peaty, and UmesUme soils, have the greatest tendency to lose moisture 
quickly after receiving it, in consequence of the rapidity with which filtration and 
evaporation takes place in land of so porous a texture. These are, therefore, the soils 
which would most benefit in this respect by a proper admixture of deliquescent rock 
salt. Now, for turnips, spinach, carrots, cabbage, colza, Brussels sprouts, &c., the salt is 
not only beneficial in retaining moisture, but, in the case of these particular plants, 
essential as a component part of the manure to be applied to them. (See further on.) 

When a dry barren soil by the use of salt to retain moisture, and appropriate 
manures, has gained a certain amount of organic matter, its tendency to dry up is 
diminished for ever. For the quantity of organic matter in a soil augments by long 
culture : — "During the whole of spring and summer," says Mr. VaUentine, "evapora- 
tion takes place with great rapidity, and it is important that dry turnip soils should be 
worked as littie as possible during that period, or the chance of obtaining a crop is 
hazarded." In such cases I would recommend a top dressing of deliquescent rock 
salt, if the ground has not already been mixed with this substance, either in the 
manure er separately. But there can, in this case, be no harm in adding a little more. 

The absorbing power of this commoner species of salt is known to reside in the salts 
of magnesia it contains. Chemically pure salt will not draw the least moisture. 
Indeed, the use of salt for root crops on light land, and in a dry climate, independently 
of its action as a manure, cannot, I believe, be too strongly recommended to the at- 
tention of farmers, and when stable dung or artificial manure is used at the same 
time its action will be still more efl&oacious. 

Dry rot. — Dry rot is^a well known destructive oiydation or manifestation of fungi ; 
it attacks gate posts, hop poles, the interior of old trees, outhouses, furniture, &c., in 
fact anything constructed of wood, which it finally reduces to a dry powder. It appears 
probable from the observations we possess, that dry rot owes its origin to fungoid 
growth. The mycelium, or primitive filaments of various species of fungi -develop in 
the wood, and nourish themselves at its expense. However, I cannot here discuss this 
subject,^ but allude only to a tolerably effective remedy, namely a mixture oimlt and 

S3 Concerning this subjoAt Proffl Schubler, of Tubingen, found that sand was capable of hold- 
ing 25 per cent, loanuf soil 40 per cent., clay loam 50 per cent., e^nd pure clay 70 per cent., of their 
weight of water, when the latter was merely poured npon them in a ory state, until it began to drop. 

>3 On the Retention of Moisture in Turnip Land. Prize Essay, Journal of Roual Agricultural 
Society of England, lS6e. ^ 

^* Dij rot belongs to that olaaa of phenomena known as eremacaustB, or slow combustion of 
organic maUer by the oxgrgen of the air. Fungoid growth appears to facilitate and often to 
oxiginate it. 
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chloride of zinc. This constitutes one of the most effective antiseptics known, it is 
one of the least dangerous, and probably the cheapest. Such a mixture will preserre 
meat for a very long period when only applied on the surface with a brush.^ Sir W. 
Burnett was the first to draw attention, in this country, to the antiseptic properties 
of chloride of zinc. The advantage of adding chloride of sodium to it, to prevent dry 
rot, &c., is simply to diminish the expense of the chloride of zinc, without diminishing 
in any noticeable manner its antiseptic power, as would be the case were it simply 
diluted with water* to economise it. Wherever wood is destined to remain for a long 
period in the moist earth (gate posts, <&c.) it should be soaked- in a concentrated solu- 
tion of salt and chloride of zinc for a week at least, then dried and the surface charred. 
For flooring, &c., it is necessary to soak the boards until they have imbibed a sufficient 
quantity of the salts, and dry them perfectiy before using them. The salt used for 
this purpose should be of the best quality. For 100 pounds of chloride of zinc, liquid 
and concentrated, 100 poilhds of salt and 360 pounds of water are the proportions. 

This may be recommended to the attention of the dockyard authorities, and to 
timber contractors, as well as to agriculturists. The wood should be put to soak in 
this antiseptic mixture as soon after it is felled as possible, and the longer it is 
allowed to remain the better the result. 

There are several other minor uses to which salt may be applied, some of which 
do not strictiy belong to agricultural undertakings.^ 

Preparation of tobacco. The plants are hung up to dry for four or five weeks ; 
taken down out of the sheds in damp weather (for in dry weather they would crumble 
to pieces,) stratified in heaps, covered up and left to " sweat," as it is called, for a 
week or two. During this time they must be examined frequentiy, opened out and 
turned over. When they arrive in the market, our respectable tobacconists carefully 
separate all the damaged leaves before they proceed to their preparation. They spread 
the leaves in a heap upon a stone pavement, watering each layer in succession with a 
solution of salt of specific gravity 1*107 (water being 1*000), till a ton or more has been 
thus laid down. They are left in this way for three or four days, according to the 
temperature and nature of the tobacco. The commonest kind of salt is preferred for 
this purpose, as its addition is simply to keep the tobacco moist. Certain tobacconists 
add some brown sugar to the salt solution, but after having inspected for more than 
two months a tobacco manufactory in Belgium, where nothing but salt was used, I 
arrived at the conclusion that common salt alone answers the purpose perfectly well. 

Vni. — Salt as a Manube. 

For several years past I have been much occupied with tiie subject of natural and 
artificial manures, and during this period a great portion of my time has been exclu- 
sively devoted to this important question — a question, indeed, in which resides, to a 
very great extent, the welfare or misery of our future generations, according as it be 
jBolved properly or improperly. Up to the present time salt has played littie or no 
part in the manufacture of most kinds of artificial manures. The farmers have not yet 
asked for it; their chemistry has not yet gone so far; their attention has ri vetted itself 
upon phosphates and ammonia ever since the introduction of guano, and all other 
substances are completely lost sight of. Only a few of the best artificial manures, 
containing thirty to thirty-five per cent, of organic matter, four per cent, of ammonia, 

3A It should be remembered, however, that zinc salts are poisons. I note this because the other 
day it was brought before the metropolitian officers of health, by a French gentleman, as a pre- 
servative for meat. I was present at the meeting (as a visitor) and expressed the opinion that the 
zino should be left out and the dose of sak augmented. 

^ In the prevention of incrustation of boilers, salt is just as effective as chloride of ammonium, 
so often recommended, though carbonate of soda is better than either when the impurities 
deposited can be " blown off" eveiy evening. Salt is also used in glazing potteries. In the 
preparation of tobacco salt and water should be always resorted to instead of the frightful practice 
used in some parts of Europe, where the liquid employed costs nothing,but is not the less disgusting 
on that account. 
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(fee, show a small proportion of salt (one to two per cent,) But this state of things 
cannot last. 

The art of manuring a soil properly, and that of manufacturing manures specially 
suited to certain plants, constitute very compKcated questions, which, however, it lies 
in the power of experimental chemistry to solve in a most satisfactory manner. By 
applying manure our aim, naturally, is to restore to the soil what it has lost, in order 
to keep up its fertility, and when necessary to increase this fertility. Now, in 
examining the ash of diflferent vegetables, we find $aU in various proportions according 
to the plants. In some we find no salt at all, but these are rare exceptions ; in all 
others we meet with it in considerable quantities. 

Some plants, such as wheat and colzay present a great elasticity y if I may so express 
myself, as regards salt : that is to say, when cultivated in the interior of continents, 
far from the sea or any salt springs, they flourish with a smaller quantity of salt than 
when they grow near the sea, or in soils which contain, naturally, a large proportion 
of salt. In the latter case they take in their fuU dose of this substance, and form 
remarkably fine crops. I need only cite the very fine wJieat of the Flemish polders, the 
heavy ears of corn grown in similar districts in England, and refer to what I have 
before stated regarding colza. 

When the soil contains a certain proportion of salt, no plants will thrive except the 
Salsola, Glaux, Elymus, Atriplex, Salicmia, dc, plants of the sea-shore or salt downs, 
and which we see likewise flourishing in the interior wherever salt springs occur. 
When a soil contains as much as five per cent, of salt, no plants but these will live 
in it, and when the quantity amounts to twelve or fourteen per cent, they also cease to 
grow there, a fact determined experimentally by the ingenious Professor Girardin, of 
Rouen, and which we see realized in nature on the shores of the Dead Sea, and other 
great salt lakes. 

The plants in which no chloride of sodium was found by Professor Ruling are 
Agrostetna githago (com cockle), Centaurea cyamis (com blue bottle), Matricaria chamo- 
Amilla (wild chamomile), CheUdonium majvs (celandine), and ntliemis arvenm (com 
chamomile). . Most of these having grown upon wheat land it is possible that the 
com raised at the same time had appropriated all the available salt in the soil. 
Asparagus presents us also with a curious result ; on some soils its ash gives 16.47 
per cent, of chloride of potassium and no chloride of sodium ; on others, no chloride 
of potassium and 24.83 per cent, of salt* 

It is yet undecided whether potash and soda (or chloride of potassium and chloride 
of sodium) can replace each other, in plants and fulfil precisely the same functions. 
Some experiments seem contrary to this opinion, others again support it. Liebig 
admits that these alkalies can replace each other to a certain extent. My own 
opinion is, that they are capable of replacing each other when all the other substances 
which a plant requires are present in the soil. And though it has been asserted that 
plants have not the power of decomposing chloride of sodium, but absorb it as such, 
an inspection of the most careful and full analysis of the ashes of plants grown 
on salt soils, and on soils comparatively deprived of salt, leads us to believe that 
many plants, especially the grasses, can decompose chloride of sodium, and transform 
it into phosphate of soda and other salts. One thing is very certain, namely, that all 
our cultivated vegetables require a certain proportion of salt, and that many of them 
cannot arrive at their full degi'ee of perfection without a considerable allowance of 
this substance. Such, for instance, are wheat, oats, maize, colza, turnips, swedes, beet, 
spinach, dc, of these colza is probably the most remarkable. Again, s6me useful 
plants cannot be cultivated without the presence of a considerable proportion of salt 
in the soil they grow on. Such, for instance, are Elymus sulcata and E, arenarius 
which grow naturally on the sand-hills of the sea-shore but can be successfully and 
profitably cultivated on the sandy soils of the interior where nothing else will thrive, 
provided a proper allowance of salt be administered to them. Thus, Elymus arenarius 
(lyme grass) which is found in the interior of continents wherever salt springs abound, 
and indicates the existence of the latter, appears to be well worth culture ; it yields 
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43,573 lbs. of green produce per acre, and affords 3408 lbs. of nutritiye extract, being 
three times the amount yielded by rye-grass.^'^ 

The variation as regards most of the mineral constituents of plants (as well as 
animals) occurs, however, within certain limits. But, with regard to salt, some plants 
appear to have no such limits : thus, the coehlearia of the sea shores, which the 
saQord use as a cure for scurvy, show3 68-70 per cent, of salt in its ash, and the 
salicomia, scUsola, rf^, still larger proportions. This fact alone proves that it takes a 
large quantity of salt to act as a poison to vegetables.^ M. Bedquerel, in France, 
inade a series of experiments in 1848,*® x>f which I reproduce, for the sake of argu- 
ment, the following conclusions i — 

1. "Marine salt slackens or prevents the germination of rye-grass and white 
mustard. 

3. ''It destroys the germination of wheat and Vicia sativa. 

3. ''It slackens the germination and vegetation of some plants. 

4. " Salt in solution appears to be hurtful in general to germination* 

5. " When germination is achieved solutions of salt do not appeal* to hurt the 
young plant even in very strong doses." 

But, from what we have already seen in another part of this Essay, these results 
are exactly in accordance with the antiseptic properties of salt. Oermination depends 
entirely upon organic decomposition, similar to fermentation, and the presence of a 
proper quantity of salt prevents this decomposition taking place. It is upon this 
property, as we have seen, that is based the use of salt as a preservative. In these 
experiments M. Becquerel has employed a quantity of salt far greater than is ever 
present in the most fertile soils, or than could ever be applied in manures ; they can, 
therefore, teach little or nothing to the agriculturist. 

It is only on soils which show a deficiency of soda, or where plants such as colza, 
tm*nips, beet, &c., that like much salt, are grown, or where slugs and blight are to be 
destroyed, that such a practice is necessary. Generally speaking it is more advan- 
tageous to mix the salt with other ingredients, such as ground bone, nitrate of soda, 
guano, &c., and perhaps better still, to incorporate it in first-rate artificial manures. But 
it should rather be supplied in any form, than let a soil become deficient in this 
necessary element of vegetable perfection^ 

Mr. Caird, quoted by the late Ph. Pusey in his posthumous paper Experiments on 
the Elementary Principles of Manure, dc.,^ says: "The second experiment was made 
to test the value of nitrate of soda and common salt as a top-dressing for wheat in spring, 
and the result in this case has been extremely profitable^ The wheat was sown in 
December after a heavy crop of swedes, all drawn oflf, and the whole field was top- 
dressed in April with 1 cwt, of nitrate of soda, and 1 cwt, of salt per acre, given in 
two applications at a fortnight interval, one acre near the centre of the field having 
been left undressed. This and the adjoining acre have been thrashed and yielded as 
follows:— £ s. d. 

One acre with nitrate of soda and salt, forty-two bushels worth 6s. 6d. 13 13 

One acre with manure, thirty bushels worth 6s. 6d 9 15 

3 18 
Cost of manure, one cwt. nitrate Ids., one cwt. salt 3s 10 

Profit per acre 2 18 0" 

These figures must speak for themselves. In Mr. Pusey*s own experiments he 



^ Encyclopedia of Agriculture, p. 757. 

3^ We have already seen that a loil mast contain from five to twelve per cent, to interfere with 
the growth of plants. 

» Omptes,Ilendu8.,XSV.6lS. 

30 Jotimal of Royal AffrkuUural Society of England, XXXYI* p. 531. 



Digitized by VjOOQIC 



tHE USE OF SALT IN AGRICtLTtJBE. 5S 

employed, per acre, 135 pounds of nitrate and 180 pounds of salt as top-dressings, 
with very satisfactory results.'^ 

Now, if we calculate the quantity of salt taken from forty acres of land in foui* 
years by the following crops : first year turnips, second year barley, third year clover 
and rye-grass, fourth year wheat, we find that those forty acres have lost in four years 
sixty pounds of salt (chloride of sodium) and twenty pouhds of soda (oxide of sodium,) 
both considered of course as chemically pure. In other words each acre loses one and 
a-half pounds of salt every year, or 100 acres 160 pounds of salt in that time. 
It is evident that we must supply this loss if we wish to keep up the fertility 
of the soil. In the best artificial manures used at the rate of three cwt, to the 
acre, these figures indicate about five pounds to the cwt. or shows us that 100 
pounds of salt should be present in every ton of manure, supposing this manure 
to be applied only every four years. Supposing the manure applied every year, 
the one-fourth of this, or twenty-five pounds of salt in the ton, is the theoretical 
quantity of salt necessary to supply the loss of that ingredient by an ordinary four 
year rotation of crops. But many plants, as I have before remarked, cannot attain to 
anything like perfection without a more considerable allowance of salt ; and we may 
safely conclude that, as a general rule, every good artificial manure should contain . 
from a quarter to a half cwt. of salt per ton,^ 

This amount is quite independent of the quantity of soda taken away fi*om the soil 
in the shape of other compounds, therefore, if — as there is every reason to suppose — - 
chloride of sodium can also supply to plants this extra quantity of soda (besides their 
chloride of sodium), it is evident that half ctot. of salt should be adopted as a general 
rule by manure manufacturers. In making manure, such as superplwsphate, the salt 
should be added in preference after the manure has left the **mixer;" and, if the 
manufacturer insist on adding the prescribed quantity in the mixer, he must wait 
until the action of the sulphuric acid upon the coprolite and bone ash is nearly 
completed : it should be the last ingredient thrown into the mixer. Its addition will 
make no difference in the quantity of "soluble phosphate" present in these manures. 
To farmers who purchase bone meal, superphosphate, guano, &c., and mix them 
together, it is not difficult, from what precedes, to hit upon the proper quantity of salt 
which should form part of the mixture, (There is none in hone meal, not quite half 
per cent, in guano, and from half to one per cent, in superphosphates generally.) As a 
top-dressing with nitrate of soda I have already spoken. 

Concerning the action of salt upon plants I must add here a few remarks: — * 
Whenever we find, on analysing an animal or vegetable substance, a certain proportion 
of any mineral substance invariably present, we naturally conclude that the latter is 
essential to the life of the animal or plant, whether or no we are able to ascertain the 
precise nature of its action. For instance, when it was first discovered that the ash 
of man*s blood contained more than half its weight of salt invariably, it was reasonably 
concluded that this substance was a necessary constituent of the blood. But it was 
not till long afterwards that it was shown to be the source of the gastric juice by 
which our food is dissolved and assimilated ! Thus it is in vegetable physiology: we 
know that salt exists in the ash of every vegetable (in the few apparent exceptions 
cited above, it was probably replaced by a corresponding quantity of chloride of 
potassium), and we therefore conclude that it is an essential element in the constitution 
of plants, just as we know that phosphate of lime and nitrogen are essential to vege- 
table life. 

The question whether plants absorb indifferently all kinds of mineral matter pre- 
sented to them, or whether they take up only certain mineral substances in greater or 
smaller quantities, according to the species of plant {not according to the soil), appears 
to have been solved in favour of the latter opinion. Is it because a soil contains 
certain mineral ingredients that the plant which grows upon it contains them also ? 
Or does the plant in question grow upon that spot only because those mineral 

31 Some penons use one ewt, nitrate and two ewt salt per acre, and this proportion appears to 
me preferable for the majority of wheat soils, 

^ Besides the above figures are all rather low, the soil in which the plants grew, which serre 
as basis to the calculatiODi not haying reeeived salt in any shape as a manure. 
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ingredients ai'o there available? The latter is evidently the case. . Nature has 
answered us by means of salt : Thus, certain plants grow upon the sea shore because 
there is chloride of sodium ; they are never met with in the interior, unless it be near 
salt springs. Thus again, the equisetum will only flourish where it can And silica, 
wheat where there are phosphates, the horagincc and tobacco where nitrates are avail- 
able, &c. The precise nature of the action exercised by any one of these mineral 
ingredients has remained, hitherto, ignored. We know that, in certain excessive 
doses, they are all ^isons, that in smaller doses they act as stimulants and increase 
our crops, and that where any of them are absent no plant can thrive. These 
remarks apply more especially to our agricultural plants. In tropical climates, 
indeed, there are examples of plants which live suspended in the air, neither deriving 
any nourishment from the soil nor from the plant they entwine ; and yet (as De Luca 
has lately shown) these plants leave an ash when burnt, and in this ash is salt! so 
that their mineral ingredients are probably introduced through the pores of their 
tissues, a fact which becomes more interesting since M. Barral has observed that each 
year the rain brings down a notable amount not only ©f ammonia and nitric acid, but 
of phosphate of lime which was previously suspended in the air by the winds ; and a 
parallel to which we And in the salt-showers of the Barbadoes and other districts 
mentioned by Admiral Fitzroy. So numerous are the resources of nature for the 
development and preservation of organic life ! 

There is a circumstance in which salt is capable of playing an important part as 
a manure, without being directly absorbed by plants. I discovered this accidentally 
while making a series of experiments upon the action of various artificial manures, 
manufactured in England at the present day. In the com'se of these experiments, I 
observed that manures rich in animal matter, yielding ammonia, and decomposing 
rapidly in the soil (also those containing ammonia ready formed), are particularly 
beneficial to aimxuds, that is to plants which complete their entire development in one 
season, and which are precisely those most cidtivated by man in our lattitudes. 
They also act energetically upon biennals, and upon a few more or less herbaceous 
plants cultivated in greenhouses ; for instance, geraniums. But when we have to deal 
with ligneous vegetables, such as rose trees, vines, olives, apple trees, dc, these rapidly 
decomposing manures have frequently, according to my experiments, an injurious 
action. If applied in notable quantity the plant looses it leaves, becomes covered 
with blight or parasitical fungi, and soon presents an unhealthy appearance. But by 
mixing these manures with one-third of their w^eight of salt (or better still, salt and 
sulphate of potash), and applying them in the same quantity as before, their action is 
slackened in virtue of the antiseptic property of salt used in so large a quantity, and 
their effects are highly beneficial instead of injurious. Koses, and other trees, I 
found to be particularly sensitive in this respect. These plants require rich manures 
no doubt, but manures which decompose slowly and. whose action is lasting. This 
impoitant result can be obtained by a proper use of salt, a part of which is doubtless 
absorbed by the plant, but the greater portion acting in this case as an antiseptic, and 
prolonging the decomposition of the manure. In Italy, where the use of salt for this 
purpose is, of course, unknown, debris of horns, hoofs, unground bones, woollen 
rags, &c., substances which decompose slowly, are buried at the foot of the olive trees, 
for the cultivators know well by experience that an active manure applied in the 
ordinary manner does more harm than good there. 

In the case of annuals, on the contrary, salt must be used in smaller quantities, as 
established above, being utilized entirely by the plant. 

In other cHmates, especially in our tropical colonies, attention should be drawn to 
the advantages of salt in agriculture. It would, indeed, be curious to prove by experi- 
ment — ^though almost certain a pnori — that the addition of salt in manure to the sugar 
cane, maize, or sorghum, would increase the proportion of sugar. 

The late Professor Johnston seems to have held opinions similar to those brought 
forward here, as regards the necessity, if we wish to produce good crops, of a sufficient 
supply of salt in the soil. He says, in one of his works, " kitchen salt possesses, in 
•certain localities, very fertilizing properties. All our cultivated plants require a small 
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quantity of salt in order to develop themselves well. But it is especially in the interior 
of continents, in covered situations, and on hills often washed by rain, that the eflPects 
of salt are manifest. . . . Wherever salt is found to answer, its effects may be 
heightened by the addition of quicklime in the proportion of four or five parts of lime 
to one part of salt."*^ 

Ysabeau, in his work on manures," also mentions this mixture of salt and lime ; 
he says : — " I have verified personally the good effects of salt united with lime, one of 
salt to five of lime; at the dose of five cwt, per acre, on the cultivation of potatoes in 
light soils where siliceous sand predominates. The use of this mixture, which is in 
no way prejudicial to the ordinary manure applied to the potatoes, occasions only a 
slight extra expense. It gave a harvest perfectly healthy, and more abundant than 
that of the neighbouring fields where no salted lime had been added to the manure, 
and where disease had made great ravages." 

I have perused several valuable papers by Dr. Ure, Professor Way, Messrs. Lawes 
and Gilbert, &c., and am surprised to see so little notice taken of salt as an element of 
manure. The attention of these authors seems to have been fixed more or less 
exclusively upon pJiosphates and ammonia, as if these two ingredients alone could 
command fertility ! The reason is, that from the comparative abundance of several 
other matters in the generality of soils and the large proportions of phosphates and 
ammonia in the plants we consumey these two elements of manures were soon 
discovered to be rapidly extracted from our fields, and it became of vital importance to 
replace them. Now with regard to salt, although many agriculturists have had 
opportunities of testing its efl&cacy on the land, nature has supplied it in many 
districts so liberally, that its gradual loss has not yet been felt so severely as that of 
the ingredients above named. The extent to which this loss is actually occurring 
where salt is never appKed to the land, may be gathered from some of the data brought 
.forward in the present Essay. 

In one of Professor Way's papers, however, '^On the powe7' of soils to absorb 
manures" occurs a fact which I think worth while recording here, as it alludes to a 
another striking provision of nature. It has been found that when water, holding in 
solution any substance useful as food to plants, passes tlirough a soil, the earth has 
the power of retaining a notable amount of the substance. Such is found to be the 
case with ammonia and its salts, salts of potash, phosphates, sulphates, and salt. 
With regard to the latter, this curious property seems to have been observed long ago 
by Lord Bacon, who says, in his " Sylva Sylvarum" XhdX fresh water can be obtained 
thus : " Dig a hole on tibe sea shore, somewhat above high-water mark and as deep as 
low-water mark, which, when the tide cometh, will be filled with water fresh and 
potable." In 1739 Mr, Godfrey^found that, sea-water being filtered through stone 
cisterns, " the first pint that runs through will be like pure water, having no taste of 
the salt, but the next pint will be as salt as usual." Berzelius also found, upon filter- 
ing solutions of common salt through sand, that the first portions which passed were 
quite free from saline matter. 

" It has been shown in the course of this paper," says Mr. Way, alluding to that 
just named, " that ordinary soils possess the power of separating from solution and 
retaining for the purposes of vegetation, the bases of the different alkaline salts and 
certain animal and vegetable substances, and that this power extends to all those sub- 
stances to which we attach the chief value as manure" ^ 

From what has been said in this section, we may recapitulate the question of salt 
as a manure under the following heads : — 

1. That without a due proportion of salt plants cannot attain their proper degree 
of perfection, and this applies especially to colza, turnips, swedes, beet, spinach, 
wheat, oats, maize, and other grasses. 

2. That salt is an essential constituent of plants as well as animals. 

^ Agricultural Chemistry. 

** Traite dea Engrais et ammendements, Bruxelles, 1854. 

«« Having se fsr demonstrated the manuring properties of salt, it is a pity Mr. Way did not 
ttodertake, or solicit, special experiments with this substance. 
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3. That the soil is constantlj losing, bj cultivatioii, a great amount of salt, taken 
away by the crops. 

4. That none of the manures at present used (except very few of the best super- 
phosphates) contain any salt ; even guano shows only four-tenths per cent 

5. That it is necessary to add salt at regular intervals to the soil, in some shape 
or other, if we wish to derive the greatest possible benefit by our crops. 

As a general conclusion to this Essay, which I now draw to a close, it may be 
stated that, by considering salt in its applications to agriculture, we find that agricul- 
ture can, and ought to, utilise every property of salt : its solubility, its attraction for 
moisture, its tonic stimulating, vermifuge and other physiological properties, its 
antiseptic property, and its nutritive qiudity as an essential part of the food of 
animals and plants. 

Truly no substance has ever been put to so many trials, and none has ever repaid 
us so well the labour of our experiments I 
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